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the N -oxides, the pharmaceutieafly acceptable addition salts, 
quaternary amines and the siercoeheurit-ally isomeric forms 
thereof, wherein -;rV-r ? -a ; W : - forms a phenyl, pyridiny!, 
pyrimidiayl, pyridazjnyl or pyrazinyl with the attached vinyl 
group; a is> 0 to 4; and where possible 5; R J is hydrogen, aryl, 
formyl, C,. ft alkylcarbotiy!, C^alkyl, C,.»alkyioxy- 
carbooyi, substituted (..',_. salkyl, or substituted 
C^aifcytayC.^alkylcarbony]; each R* independently is 
hydroxy, halo, optionally substituted C,. 6 alkvl, C.. s aikeny5 
or C s '.«ftUynyl, CV^yeloaSkyi, cj^afkyloxy, 
C^alkyloxycarboayL. carboxyi, eyatio, nitro, amino, mono- 
or d«<^.«8lkvl)amiiK). polvhaioateihy L polybsktmeihybxy, 
polvnalo-raethvlthio, -~Sf-»0) t; R* ; , — NH — S(— 6)„R*. 
— C(~0)R { '. — N'iiC(~Oj(I, -1Q=**0)NKNB~. — N'HC- 

$**0)R*, i/(=N! ])R :: or a 5-t»embcrcd hutcrtxrvviic ring; 

p is I or 2; I. is oplionaily substituted C,.j 0 alkyi, 
C 2 . w 8lkenyl,' C 5 ,.c,alkyny! or" (: s .,cyck)ai."kyI;">:K L is 

X R -1 whcr\.iri R' is opiu-naliy sut^tJttilec! pbcdyk 

pyridiuyl, pyrimidinyl, pyrazinyi or pyrkiazinyi; X is 

----NR : ■ -NH -Nii ,— - ()■■-. a~ O)--, 

<!).()! I , S , S< ===='•>} or »(=()); -; 0 is 

hydr«ge«, C^alkyl, halo, -poly balo-C'j . e alky t or a:t opiicjo- 
ally ssibstitutcd amtno group: Y represents hydroxy, halo, 
C VI i-ycio;iikyi, optionally substituted Cj,,-afkyl, C, ^aBcenyl 
u (.^ \lk,«\L ». < slk\h - t ^Ikviuw^tlots'*!, 
carboxyk cyano, nitro, atrtina, mono- or d^C^atkyi^mixto, 
pol .vha to met hvi, poly h ak» tncthy iox v, polvhalometbvlth io, 

s(— oj.k^. Nil" S(—o).'.R : -.' a—o}R\ ..'.nsk: 

(=<))», ---{:(==<:))NMNH,, ----NHC(=.-OiR \ C(=NH) 

R s or aryl; aryl is opttonaUy substituted pheayl; Bet is an 
optioaaiiy sutwututed betc-cocychc radical; for the ttianHfac- 
tttre of a medtdne for the treatment of subjects suffering 
from HIV (Human Imimisodefeieney Vims) infection. 
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HIV REPLICATION IMTIBI TiM.l 
PYR1MIHINK.S 



This application claims priority from U.S. provisional 
applications Ser. Nos. 60/1 07 ,792 ~ fiied Nov. 10, 19% and 
60/143,962, tiled M. 15, 1999. and PCX International 
application no. PCT/EP99/07417, filed Sep. 24, 1999, the 
contents^ of each of which are hereby incorporated by J 

The present invention concerns the use of pyrtrmdme 
derivatives having Human Immunodeficiency Virus {HIV) 
replication inhibiting properties, U also relates to a novel 
group of pyrimidine derivatives, their use as a medicine, ' 
their processes for preparation and pharmaceutical compo- 
sitions comprising thern, 

EP-0,834,50? discloses substituted diaraino l,3>iriaxiae 
derivatives having HIV replication inhibiting properties. , 
flte present compounds differ from the known i .3.5- 
triazines by structure and by their improved HIV replication 
in fctbi t i n g p rope r ties . 

The present invention is concerned, with the use of com- 
pounds of formula (i): 




the N-oxtdes, the pbarotaceuiibatty acceptable addition salts, 

the quaternary amines and the stercoehemiealiy isomeric 
forms thereof, wherein 
-a W^rW- represents a bivalent radical of formula: 



n is 0. I, 2, 3 ur 4; and in case -aW-'-.vW- is (a- f !, then 
rt may also be 5; « 
R ! is hydrogen; aryl; fortnyi; C 3 . «a Iky leaf bony I; 
C^aikyi; C s . «alkylo:xycsrfooxtyl; C,. () aLkyi substituted 
with form yl , C , -(1 alkyfc» rbony 1 , C. , ^afk yioxyt: ar bony ! , 
C t ,$alkylcafbonylGxy; C^aJkyJoxyCj^alkykarbooyl 
substituted with C ; . ft »lkyk>:xyearlJonyJ; ; 
each R J ' independently is hydroxy, halo, C,. s alkyl option- 
ally substituted' with cyano or ~C('»»0)R*, 
C.. } ..cycloslkyl, C.. f .jslkefiyi optionally substituted with 
one or more halogen atoms or cyano, C^alkynyl 
optionally substituted with or 
or cyano, C,. r ,alky!oxy, 
earhoxyl, cvano, nitre, amitu 
amino, polyhalonsethyl, 
polvhalomethylthio, — S(=0)^P 
( .R\ 0)R", — NfK\™0)H, — (.'(— <.))NHNil,. 

' -NHC(— ())K-, -rt— NI!>R' ! or a radical of for- 



te or more halogen atoms > 
C , s al k y io :s vca rb on y .1 , 
>,rtiono-'or di(C.,,aikyi) 
poly halomethyloxy, 



B b. 



■< j e 



'; and 



!<■■ ! 



• or dirttetttylamato or 

enyl, C-^alkynyl, 
of said aliphatic group 
<r two siibstitnems inde- 



mtda: 



j methyl, amino, rn 
polyhalomethyl; 
L is C... 0 alkyf. C.,., f> 
C-^-jCydoalkyl, whereby e 
mav be substituted with o : 
petidently selected from 
C v ,cycloaikyl, 

iodoiyl or i&nndolyi, each optionally substituted with 
one, two, three or Sour substituents each indepen- 
dently selected from halo, Chalky!, hydroxy, 
C^alkyloxy. cyano, amirtocarbonyl, nitro. amino, 
p o lyhalo tn ethvi, pot v h a 1 o melbyloxv ant! 
C l .^aikytefboF>yi 

phenyl, pyridittyi, pyrirrtidinyl, pyraztnyl or 
pyridazmyl, wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
live substituents each independently selected from 
the substituents defined in R"; or 
L is X iV wherein 

R :i is phenyl, pyridinyl, pytiraidinyl, eyrazinyl or 
pyridaxinyl, wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
five substituents each mdependentlv selected from 
the substituents denned in R*; and 

X :s NIC Nil -Nil , N—N--, O , 

■■■■■<<W>) , (HOII , -"S S(-O) or 

«t'^0)v , 

0 represents hvdrogen, C t .ytlicvL halo. polyhaloC. ^alkyi 
or — NR 4 R ;V ; and 

R"' and R 5 are each independently selected from 
hydrogen, hydroxy, C,. S2 alkyl. Cj.^aikyloxy, 
C, . ; .,alkv1earbonyl, C,.,-salkyloxycarbony1, aryl, 
arnttjo, niono- or di(CV JS a«cyl)amino, mono- or di(C t . 
j.saikyi}art!inocatt!onyl wherein each of the itforefnen- 
tioned C;. r -aikyl groups may optionally and each indi- 
vidually foe substituted with one or two substituents 
each independently selected from hydroxy. 
Cj^alkyloxy, hydroxvC^alkyloxy, earhoxyl, 
C^^aikyloxvcarbonyL cyano, amino, rairao, tttotto- or 
d i ( C , ' f< a i k y 1 ) a m i no , p o 1 y h a I o m ethyl, 
polybaiomethyloxy, polyhalomethylthio. — S(— O) 

X'-. NH--S(— 6)..R\ C't— <)}R NHQWO) 

11. -<:t=0>N}iNfK. -NHC(=0)R ! ', t;(=NH) 

R ', aryl and He;; or ' 

S 4 and taken together may form pyrrolidiriyl, 
piperidinyl, morpholinyl, azido or mono- or di(C^ 
«a!ky!)ainit)oC;.. t alkyltdene; 

Y represents hvdo*\^ h >!c> ( , ,i\doaikyl, C ilkit!\l 
optionally .substituted with one or more halogen atoms. 
C^aikyoyi optionally substituted with one or tnore 
halogen atoms, Chalky! substituted with cyano or 
—C(«=0)R' > . Cj^alkyloxy, C'.^alkyloxycarbonyl, 
earhoxyl, cyano, nitro, amino, mono- or di{C t ..,.alkyl) 
amino, polyhaiomethvi, polyhalomet.hv!oxv, 
poly ha iomet h'yi t hio, S( =-0>.,R --N1 \ S<~0) 
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„R\ q— OW*. NHC<*=0)H, C(==0)NHNH... 

Nik <====0}R'. 0(=NH)R ! - or aryh 

aryl is phenyl or phenyl substituted with one, two, three, 
four or five substituants each independently selected 
from halo, Chalky), C vv cydoalkyt, C,.laiky!oxy, = 
cyano, nit ro, paly»*foC,.*xikyi and poiybaloCj. 

Het is an aliphatic or aromatic heterocyclic radical; said 
aliphatic heterocyclic radical is selected from 
pyrrolidinyl, piperidinyl, hotnopiperidittyL pipc-raxinyl, * 
ruorpboiinyl, j.etraiiydrol:ura«yi and {ehahydrothieoyi 
wherein each of said aliphatic heterocyclic radical may 
optionally be surjsi.it Med with an oxo group; and said 
aromatic heterocyclic radical is selected from pyrrolyl, 
fiiranyl, thknyl, pyridinyi. pyrimidinyl, pyraztnyl and x 
pyrtdazinyi wherein each of said aromatic heterocyclic 
radical niay optionally be substituted with hydroxy; 
for the manufacture of a medicine for the treaiaieat of 
subjects suffering from HIV (Humat) knnmnodefi- , 
ciency Vitus) infection. 
The present invention also relates to a. method of treating 
warm-blooded animals suffering few HIV (Human laivrru- 
tjodciicieney Virus) iftiectioo. Said method comprises the 
administration of a therapeutically effective amount, of a , 
compound of formula (!) or a N-oxide form, a phar 
ttealiy acceptable addition salt or a stereocbeniicaliy 
merie form thereof in admixture with a pharmaceui 



Ihis 



<n also reku< 



/el compounds having the . 



the N-oxidss, the addition 



•(.."( 11 "")'»b" , -b' I » represents .1 hiv3tent radical of 



-N - C! i -~C(R-' s - ■ CH--C! i- ■ ■ 
.fi™Cft~<XR^)^.C:El-~fi™ 



] is (!, 1, 2; or where possible q is 3 or 4; 

i l is hydrogen; aryi; formyl; (",. ( .,alkylea.fbonyl; > 
C^alkyk C s .$alkyk>xycarbony|; C^aikyi substituted 
with iiooisyl, O t . ,,a!ky IcadKxrvi. C, . fc alky!oxycarfo©«yL 
C, . (; ;ii.kyi.carbooyloxy; C uf ,alky loxyC, . ft alkyiearbonyl 
substituted with C, .^alkyloxyearbonyl; 

i M is cvano, aminoearbonyl, mono- or di(methyl) t 
aminoearbonyl, C,.,. ; alkyl substituted with cvano, ami- 
fiocacixmy! or mono- or di{methyl}aminocarixmyi. 



C^aikenyl substituted wish cyano, or C,. f[ alkyfiy.l sub- 
stunted with cyano; 
each R s independently is hvdtoxy, halo, C.j.aikvl option- 
ally substituted with cyano or - C(— 0>R r \ 

C^.,eyeloaikyl, C-.^alkenyl optionally substituted with 
one or more halogen atoms or cyano, Cj^alkytiyi" 
optionally substituted with one or more halogen atoms 
or cyano, C,.„aikyk>xy, C,. 6 alkyloxycVrbooyl ( 
earboxy], cyano, nitro, ammo, mono- or dt(C,. s alkyl) 
amino, polvhaiotnethyl, potvhalomcthyloxy, 
poiviuinmefhvlthio. — S(=f))..K*. — NH — S<'™0) 

jc, ....c<w»r\ n)icm))'h, c(~0)nhnti., 

NHU^O)R ! '. C:(^NH)R f ' ur a radial of for- 



wheretn each A independently is N, CH or CR*; 
B is Nil, O, S or NR"; 
p is 1 or 2; and 

R* is methyl, amino, mono- or dimeihykmino or 
polyhaloraethyl; 
L is C,^ u alkyl. C 2 . 1If alkenyl , C.^alkynyl, 
C 5 . 7 eydoalkyl, whereby each of said aliphatic group 
may be substituted with one or two substitsients inde- 
pendently selected from 
C-^-cycksaikyl, 

indolyl or isoindolyl, each optionally substituted with 
one, two, three or four substituents each indepen- 
dently selected Irons halo. Chalky!, hydroxy, 
C^alkyiojcy, cvano, aminoearbonyl, nitro, amino, 
poly hal otne i hyl , pol y haiomethy i o xy and 
C^jjafkylcarbonyf, 

phenyl, pyridtnyl, pyrimtdinyl. pyrazirtyi or 
pynda/inyl. wherein each of said aromatic tings may 
optionally be substituted with one, two, three, four at 
five substituents each independently selected Skim 
the substituents ifcltned in R"; or 
L i s ---X---R- wtiereiu 

R 3 is phenyl, pyridinyl, pyrinu'dittyl, pyraanyl or 
pyridaxiayi. wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
live substtmesnts each independently selected from 
the substituents defined in R^; and 

X is NR ! , --NH Nil , N==N O , 

t.V====v)* . CHOll , S , S( :===:',)! or 

— ; 

0 represents hvdfogen, Cj c alkvl, halo, polvhaloC, c alkvl 

or --NR-R'. and 
R'* and R* are each independently selected from 
hvdroaen, hydroxy, C,.,-al.kyl,' C,. r ,ai.kv!oxy, 
Cj . ..valkvlcarbonyl,' C, ,alky!oxycavbonyC arv'i 
amine*, mono- or daCn^lkyOaroino, mono- or di(Cj. 
ija!ky!)amiinoc3.rbortyl wherein each of the aforemen- 
tioned Cj, js aikyl groups may optionally and each indi- 
vidually he substituted with one or two substituents 



indepeode 
C'j^salkylosy, hydcoxyC',^ 
C, ((Slkyloxvcarbonvi. cyano, s 
di(C,', s aI*kyI)amino, 
polyhakimethyloxy, polyhak*: 



ed from 
Ukvloxy, 



hydroxy, 



ethylihio, ••••$(—! )t 
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B. -CtW))NHNIK. NHC{=0)8\ <X— NH) 

R'\ arvl and Het; or 

It* and a* taken together may form pyrrolidioyl, 
piperidisiyt, moj-ptioiiavi, axido or mono- or di(C,, 
issikyDafBinoC, ...aikyikiene; 5 

Y represents hydroxy, halo, € 3 . v cyeloalkyl, C-.^aUcenyl 
optionally substituted with one or more halogen atoms, 

C, f ,aikyfiy{ optionally substituted with one or more 
halogen atoms, C,. s aikyl substituted with cya.no or 
--C.(~Oj&' i > Cj.ftSlkytey, C, .*alky toxycarhonyl, J( 
earboxyl, eyano, nitro, ammo, mono- or difC.^alkyl) 
amino, p 0 1 y ti a k • m e t h v ! , polvhalo ra ethvl 0 x v , 

poivha tomtth'ylthio, 0}„r\ NH S<<=6j 

„R ! , ()')R S , —-NflO—Ojill, U)N15Nii .. 

•NHC(--=())K-, Cc—NHjR* or aryl; 

aryl is phenyl or phenyl sti.bstiro.fcd with one, two, three, 
four or five substituents each independently selected 
from halo, ,alkyl, C v7 cyc!oalkyi Chalky iosy, 
cyano, nitro, polybslo€,. s aiky! and poiyaaloC.,.. 
<salkyk>xy; jc 
Het is an aliphatic or aromatic heterocyclic radical; said 
aliphatic heterocycik: radical is selected from 
pyrroMayl, piperidinyl, homopiperidiiryk piper axinyl, 
morphoiinyL teirabydrc s j5u ratty i and tcirahydroshicoyl 
wherein each of said aliphatic heterocyclic radical may 2S 
optionally be substituted with an oxo group; and said 
aromatic heterocyclic radical is selected from pyrrolyl, 
furaayi, tliienyl, pyriditiyl. pyrimtdinyl, pyrazinyl and 
pytidaz.uryl wherein each of said aromatic heterocyclic 
radical may optionally be substituted with hydroxy. ,m 
As used herein C^alkyl as a group or part, of a group 
defines straight or branched chain saturated hydrocarbon 
radicals having from i to 6 carbon atoms such as methyl, 
ethyl, propyl, 1-niethykihyi, butyl, pentyl, hexy), 
2-tnethyipropyi, 2-methylbiftyf and the like; C... U! alkyf as a 35 
group or part of a group defines straight or branched chain 
saturated hydrocarbon radicals having from 1 to 10 carbon 
atoms such as the groups defined lor C^alkyl and heptyl, 
octyl. fioiiyi. decyt and the Kke: (..'» ,,alkvl as a group or part 
of a group defines straight or branched chain saturated 40 
hydrocarbon radicals having from .1 10 12 carbon atoms such 
as the groups defined for C MO a!kyl and undecyk dodecyl 
attd th«. Itlw ( ^alkviKknv defines Mtiyht or hraneVd 
chain saturated bivalent hydrocarbon radicals having from 1 
to 4 carbon atoms such as .methylene, .1 ,2-ethanediyl or 4s 
1,2-eth.vh'deoe, {,3-pfopanediyi or iJ-propylkiene, 1,4- 
butanediyl or 1 ,4-butylidene and the like; C^eycioaSkyl is 
generic, to cyclopropyl, eyclobutyl, cyclopentyl, cyclohexyi 
and uW;onept\l, < , ^alUm 1 .aJme^ stHijbi and brmched 
chain hydrocarbon radicals having from 2 to 6 carbon atoms 50 
containing a double bond such as ethenyf, property!, butcnyi, 
pentenyl hexeny! and the like; C\. J0 atkenyl defines straight 
and branched chain hydrocarbon radicals having from 2. to 
10 carbon atoms containing a double bond such as the 
groups defined for C'.^alkeoyi and he-ptenyl, octe-nyl, JS 
oonenyi, decenyl and the like; Q. ft alkynyl defines straight 
and branched chain hydrocarbon radicals having fronj 2 to 
6 carbon atoms containing a triple bond such as ethyoyl, 
propynyf, butynyl, penty.ny.l, hexynyl and the like; 
Cs.joaBcyn.yl defines straight and branched chain hydrocar- m 
bon radicals having from 2 to .50 carbon atoms con! aiding a 
triple toad such as (he groups defined for C. ? „, 1 aikyny! and 
bepiynyL oetynyl. nonynyl, decyrtyl and the like. 

As used herein before, the term (=0) forms a carbonyi 
moiety when attached to a carbon atom, a sulfoxide group 
when attached once to a sulfur atom, and a sulfonyi group 
when attached twice to a sulfur atom. 
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The term halo is generic to fhtoro, cbloro, hromo and 
iodo. As used in the foregoing and hereinafter, polyhaiom- 
ethyi as a group or part of a group is defined as 03000- or 
polvnalosubstittrted methyl, in particular methyl with one or 
mom rkoro atoms, for example, diftuoromethyt or trifluo- 
romethyl; polybakCj .$alky.l as a group or part of a group is 
defined as mono- or polyltalosubsiituted C : . f .alkyl, for 
example, the groups defined in haiomeihyi, i,f -difluoro- 
ethyi and the like. In case more thao one halogen atoms are 
attached to an alky! group within the definition of poEyha- 
lomethyl or iKsfyhaloC.'.^afkyl, they may be the same- or 
different, 

Het. is meant to include all the possible isomeric forms of 
the helerocydes mentioned in the definition of Het, for 
instance, pyrrolyl also includes 2H-pyrrolyi. 

The Het radical may he attached to the remainder of the 
molecule of formula (I) or (1-a) through any ring carbon or 
heteroatom as appropriate. 11ms, for example, when the 
heterocycle is pyridiayt, it may be 2-pyridinyl, 3-pyridioyi 
or -1-pyridinyi. 

When any variable (eg. aryl, R%R* etc.) occurs more than 
one time in any constituent, each definition is independent. 
Uses drawn into ring systems from substitueats indicate 
that the bond may be attached so any of the suitable ring 
atoms. 

It will be appreciated mat some of the compounds of 
formula (I) or (l-a) and their N-oxkles, addition salts, 
quaternary amines and sfereochcmscaSiy isomeric forms 
may contain one or more centers of chirafity and exist as 
stereoehemicaily isomeric forms. 

The term "stereoeliemicafly isomeric forms" as used 
hereinbefore defines all the possible siereoisomerie forms 
which the compounds «rf formula (i.) or (l-a), and their 
N-osides, addition salts, quaternary amines or physiologi- 
cally functional derivatives may possess. Unless otherwise 
mentioned or indicated, the chemical designation of com- 
pounds denotes the mixture of ail possible stet'eoehernicaiiy 
isomeric forms, said mixtures containing all diastereomers 
and enantiomers of the basic molecular structure as well as 
each of the individual isomeric forms of formula (I) or (l-a) 
and (heir N-oxtdes, salts, solvates or quaternary amines 
substantially free, i.e. associated with less than 10%, pref- 
erably less that! 5%, ia particular less than 2% attd most 
preferably less than i% of the other isomers. In particular, 
stereogenic centers may have the R- or S-configuration; 
substitueats on bivalent cyclic (partially) saturated radicals 
may have either the cis- or trans-configuration. (Compounds 
encompassing double bonds can have an ' E or 
Z-stereochemistfv at. said double- bond. Stereochemieally 
isomeric ibrros of (he compounds of formula (f) or (l-a) are 
obviously intended to be embraced within the scope of this 

For therapeutic use. salts of the compounds ot tormnli (I) 
or (l-a) are those wherein the counterfoil is phamiaeeurically 
acceptable. Howe ver, salts of acids and bases which are not 
pharmaeemically acceptable may afso find use, for example, 
in the preparation or -purification of a phanaaceuftcally 
acceptable compound. All salts, whether pharmace utkally 
acceptable or not art: included within the ambit of the present 

The pharmaceutically acceptable acid and base addition 
salts as mentioned hereinabove are meant to comprise the 
therapeutically active non-toxic acid and base addition salt 
forms which the compounds of formula (I) or (l-a) are able 
o5 to form. The pharmaceutically acceptable acid addition salts 
cart conveniently be obtained by treating the base form with 
such appropriate acid. Appropriate acids comprise, for 
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example, inorganic acids such as hydrohaltc acids, e,g, 
hydrochloric or hydrobromic arid, sulfuric, nitric, phospho- 
ric and the like acids; or organic acid* such as, for example, 
acetic propanoic, hvdroxvacetie, lactic pyruvic, oxalic (i.e. 
etbanedioie), ma Ionic succinic (i.e butanedioie acid), 5 
tnaleic, foraartc malic, tartaric, citric, metbaneswllbtne, 
etbanesulftmic, benzenesttlfonic, p-tolttenesulfonic, 
cyeiamie. salicylic p-amtt»salie.ylic, pamoic and the like 
acids. 

Conversely said salt forms cm be converted by treatment m 
willj an apptopaate base into the free base form. 

'Itie compounds of formula {}) or (I-a) containing art 
acidic proton may also be converted into their non-toxic 
metal or amine addition ss.it forms by treatment with appro- 
priate organic and inorganic bases. Appropriate base salt :is 
forms comprise , for example, the ammonium salts, the alkali 
and earth alkaline metal satis, e.g. the lithium, sodium, 
potassium, magnesium, calcium salts and the like, sate with 
organic bases, e.g. the benzathine, N-methyl-D-ghicamine, 
hydrabaniinc salts, and sails with amino acids such as, for 20 
example, argim'ne, lysine and she like. 

The icon addition stilt as used hereinabove also comprises 
the solvates which the compounds of formula (!) or (l~a) as 
well as the salts thereof, are able to 1'orm. Such solvates art 
for example hydrates, aicohoiates and the like. 25 

Some of the compounds of formula (!) or (l-a) may also 
exist .in their tautomeric form. .Such Ibrms although not 
explicitly indicated in the above formula are intended, to be 
included within the scope of the present invention. 

Whenever used hereinafter, the term "compounds of ,m 
formula {!)" or "compounds of formula (I-a)" is meant to 
include also the^N-oxides, the addition salts, the quaternary 

A special group of compounds contains t hose compounds 
of formula (I) wherein IV is hydrogen, aryl, fotmyl, 35 
Chalky Icarbonyl, Chalky!, C,„ (j atkyk»xycarbonyi, 
Cj.^afkyl substituted with formyl, C;,.,alkyicarl:ionyl, 
0, .salfcyloxyearbonyi . 

Another special group of compounds contains those com- 
pounds of formula (I) wherein one or more of the following «0 

t) -aW"-a 5 «a 4 - is a radical of formula (a-i); 
m R* is hydrogen; 

iii) n is 1; 

iv) 8~ is cyano, preferably in the para position relative to 5 
the ~— KR : ~— group; 

v) Y is cyano, ----€(™0}NH, or a halogen, preferably a 

vi) Q is hydrogen or — NR"R' wherein R 4 and R 5 are Jp 
preferably hydrogen; 

vii) !.. is — X— R s wherein X is preferably NR\ O or $. 
most preferably X is NH, and R: ! is substituted phenyl 
wiih C,.,,aikyl, halogen and cyano as preferred sub- 
Still another special group of compounds contains those 

compounds of formula (I-a) wherein R 5 is hydrogen, aryl. 
formyl, t^.^alkylcarbtmyl, Chalky}, Cj^afkyfoxycarboayl, 
Chalky! substituted with formvl, C, . e alkylcarbonyl, 
C.,,,»lkylo.xvearSx>nyt S(1 

Another special group of compounds contains also those 
compounds of formula (I-a) wherein tine or more of the 
following restrictions apply; 

i) -b , »b'--C<R I ' > )»b' i .b 4 - is it radical of formula (>-.!); 

a) q is 0; 65 

til) R' 5 " is cyano or ••••<. Y—OfNN , preferably \V" is 
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iv) "i scsano < (— <f)M! » h.do^n.pr knbly a 
halogen; 

v) Q is hydrogen or ~~NR*R $ wherein R" and R* are 
preferably hydrogen; 

ei) i. is — X — 1< ' wherein X k preferably N'R ', O or S, 
most, preferably X is NH, and R 3 is substituted phenyl 
with C^-alky}, halogen and cyano as preferred sub- 
stituents. 

An interesting group of compounds are those compounds 
of formula (I) or H-a) wherein I., is — X—R il wherein R 5 is 
2,4,6-tnasubsti.tuJed phenyl, each suhssituent independently 
selected from ch'foro, brorao, Hnoro, cyano or C^afkyi. 

Also interesting are those compounds of formula (!) or 
{i-a} wherein Y is ehioro or brorao and Q is hydrogen or 

Part icular compounds are those compounds of formula (!) 
or (1-a) wherein the moiety in the 2 position of the pyrimi- 
dine ring is a 4-cyano-aniltno group, 

Preferred compounds are those compounds of formula (I.) 
or (I-a) wherein the moiety ia the 2 position of the pyriori- 
dine ring is a 4-eyano-anaino group, L is — - -X— -R 3 wherein 
R 3 is a 2,4,6-trisubstittited phenyl. Y is a halogen and 0 is 
hydrogen or Nil,. 

Most preferred compounds axe: 
4-[[4-amino-5-cliloro-6-[(2,4,6-triniethylphenyi)an!irio]-2- 

pyritnidtnyljatnititjJiJcnzotHtrile; 
4-[i5-chJ.«ro'-4-r(i s 4,6-trimethylpbenyl)amino]-2- 

pyriHiidinylJaniinojheazonitrjk; 
4 - [ [ 5 - b r o m o - 4 - ( 4 - c y a n o - 2 , 6 - d i m e tit y ! p h e a o s: y ) - 2 - 

pyrimidttiyllsmtnojbeoamttrile; 
4-[[4-amino-5-chloro-6-[(4-cyaiio-2,6<iiniethylphertyl) 

aHiitKs]-2-p>Ti3itiditi>i]arrii)Ks]betK.otiitcite; 
4-[[S-broo30-6-[{4-cyat!o-2,6-diniethyiphenyl)amino]-2-- 

pyrimidiHylJaroinojbe.azoniirile; 
4-[l4-amin<!-5-ch!oro-6-(4-cyatK^-2,6-£limetbylpheriylc!sy)- 

2-pyrimidinyl]amino]betiiK)nitri}e; and 
44j4-amiuo-5-brt>a«>-6-(4-cyatio-2,6-diraedSiylphenyk>xy)- 

2-pvr«mdinvl jatmaojben2»nitrile; the N-oxtdes, the addi- 
tion salts, the quaternary amines and the stereochemical!}' 

isomeric forms thereof. 

In general, compounds of formula (I-a) can be prepared 
by reacting an intermediate of formula (1!) wherein W ! is a 
suitable Scalane group such as, for evnnpk, a halogui. 
hydroxy, t filiate, tosylate, ihiomethy!, methySsulfonyl, trif- 
hioroiaf thyisnifonyf and the like, with an amino derivative 
of formula •111) optionally under solvent-free conditions or 
in a reaction-inert solvent, such as, for example, ethanoi, 
X -methy !-'2-pyrrolidmone ( NJM-dimethyiformamide, l ,4- 
dioxane, tetrshydrofuran, dime-lhyl sulfoxide, teiraliue, 
sulfolane, acetotiitrile and the like, under a reaction-inert 
atmosphere such as, for example, oxygen free argon or 
nitrogen, and optionally in the presence of an acid such as, 
for example, 1 N hydrochloric acid in diethyl ether or the 
like. This reaction can he performed at. a temperature rang- 
ing between 50° C. and 258* C, 
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in this and the- following preparations, the reaction prod- 
ucts may be isolated from the reaction medium and, if 
necessary, further purified according to methodologies gen- 
erally known in the- art such as, for example, extraction, x * 
crystallization, distillation, trituration and chromatography. 

Hie compounds of formula 0-a) whereto L is a radical of 
formula — NR* — R 3 , said compounds being represented by 
lormuUfl L4i) tn. pupaii. iln te,Kiu% n« aiU t hi^mu t 
of formula (IV) whe rein W" is a suitable leaving group such 
as, for example, a halogen or a triftate, with an intermediate 
of forraula (V) under solve tit- foe conditions, or in ati appro- 
priate solves! -such as, for example, ethanol, l-meihyi-2- 
pyrrolidinoiie, N,N-dimethyiforn:iamide, l,4-dk.<xane, 
tetrahydroiuran, dimethyl sulfoxide, tetraiirte, suifol&ne, 
aceionitrile- and the like, under a reaction-inert atmosphere 
such as, for example, oxygen free argon or nitrogen, and 
optionally is the presence of an acid such as, for example, 30 
1 N" hydrochloric acid in diethyl ether. Thus reaction can be 
performed at a temperature ranging between 50* C aad 250" 




The compounds of formula (I-a) wherein Lis a radical of 
formula — 0 — R''. said compound* being represented by ss 
formula (I-a-2), can be prepared by reacting an iniermediate 
of formula (IV) wherein W 2 is. a suitable leaving group such 
as, for example a halogen ot a inflate, with an intermediate 
of formula (VI) in an appropriate solvent such as, for 
<.\anple, l„1-du«\ane, dma-irni sulfoxide, Rh<duu stti- 
t'olane and she like under a re act ion -inert atmosphere such 
as, for example, oxygen free argon or nitrogen, and in the 
presence of a base such as* for example, sodium hydride, 
potassium hydride, sodium hydroxide or the like. This 15* 
reaction can be performed ai a temperature ranging between 
SO* C and 25(f €. 
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The compounds of formula 0-a) may further be prepared 
by converting compounds of formula (I-a) into each other 
according to art-known group transformation reactions. 

The compounds of formula (f-a) may be convened to the 
corresponding N-oxide forms following art-known proce- 
dures tor converting: a tnvakoi ntirog.cn into its N-oxtde 
form. Said N-oxktakm reaction may generally be earned 
out by reacting the starting material of formula 0-a) with an 
appropriate organic or inorganic peroxide. Appropriate inor- 
ganic peroxides comprise, tor example, hydrogen peroxide, 
ilkah metd oj caifh alkiiuu. nxlal puoxides, e a Muluim 
peroxide, potassium peroxide; appropriate organic peroxides 
may comprise peroxy acids such as, lor example, be-nzen- 
(.^aifx [m ro\oie i<iti 01 hilo MihMitutid h<ivt.!K^aibopi j- 
oxoic add, e.g. 3-dik?r<tbetKeticcarfK)perosok acid, per- 

alkylbydroperoxides, e.g. Unity! hydro-peroxide. Suitable 
solvents are, foe example, water, lower alcohols, e.g. ethanol 
and the like, hydrocarbons, e.g. toluene-, ketones, e.g. 
2-butanofie, halogenaled hydrocarbons, e.g. 
dichlotomethane, and mixtures of such solvents. 

For instance, the compounds of formula (l-a) wherein 0 
is a halogen may be- converted to the corresponding com- 
pounds wherein 0 is N'R 'H usim:. N(LR' : its a reagem in 

a reaction, inert solvent such as, for example, .1 ,4-dioxane 
and the like, optionaiiv in the presence of a suitable base 
such as, for example, triethy famine or N,N- 
diisopropyiethylarnine or the like. In case R" contains a 
hydroxy moiety, it may be convenient 10 perform foe above 
reaction with a protected form of NIi c R"' whereby the 
hydroxy moiety bears a suitable protecting group P being, 
for instance, a trialkylsiiyi group, and subsequently remov- 
ing the protective group according Jo art-known rnethodoio- 

Sonte- of the compounds of formula (l-a) aetd some of the 
intermediates in the present invention may contain an asym- 
metric carbon atom. Pure stereochemical^ isomeric forms 
of said compounds and said intermediates can be obtained 
by the application of art-known procedures. For example, 
diasteteoisome-ts can be separated by physical methods such 
as selective crystallization or chromatographic techniques, 
e.g. counter current distribution, liquid chromatography and 
the like methods. Bnaotionte-rs can be- obtained from raecmie 
mixtures by first convening said racemic mixtures with 
suitable resolving agents such as, for ex-ample, chiral acids, 
to mixtures of diastereomeric sails or compounds; then 
physically separating said mixtures of diastereomeric stilts 
or compounds by, for example, selective crystallization or 
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chromatographic techniques, eg. liquid chromatography 
and the like methods: and finally converting said separated 
diastereomerie salts or compounds into the corresponding 
etMntiomers. Pure stereodtemieally isomeric forms may 
also be obtained from the pure stereocht-nviealiy isomeric * 
forms of the appropriate raierHiediates and starting 
materials, provided that the intervening reactions occur 
Lstere-txspeeificaliy, 

An alternative manner of separating the enantiomeric m 
forms of the corn pounds, of formula (I -a) and intermediates 
involves liquid chromatography, in particular liquid chro- 
matography using a chtral stationary phase. 

Some- of the ratermediaies and starting mate-rials are , s 
known compounds and mav be cornmerciatlv available or 
may be prepared according to art-known procedures. 

Intermediates of formula (1!) wherein Lis X— -R'., said 

intermediates being represented by formula (U-l) can be 
prepared by reacting a pyrimidinc derivative of formula - ( -' 
<V») wherein each W 5 is as defined previously, with HXR 3 
(V1H) in a reaction inert solvent such as, for example, 
1,4-dioxanc, 2-propanoi or the like, and in the presence of a 
base such as, for example, trtetbylatmne or N.N- , s 
diisopropylethylaraine or the like. Different regkvspecifre 
isomers may be formed and can be separated from one 
another using suitable separation techniques such as, for 
e xampie, chromatography. 
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Alternatively, intermediates of formula {IV} can be pre- 
pared by reacting an intermediate of formula (X) with 
phosphorous osyebloride, trifiic anhydride or a functional 
derivative thereof under a reaction-met! atmosphere such as, 
for example, oxygen free argon or nitrogen. This reaction 
can be performed at. a temperature ranging between 20' C 
and 150° C. 




Intermediates of formula (IV) can be prepared by reacting 
an intermediate of formula (VJI-a) wherein W~ is a suitable 
leaving group such as, for example, a halogen, with an 
intermediate of formula (IX) in a suitable solvent, such as, 
for example, l-niethyl-2-pyiTolidinone, 1,4-dioxafie or the 
like, in the presence of an acid such as, for example, 1 N 
hydrochloric acid in diethyl ether. "Ibis reaction can be 
performed at a temperature ranging between 50* C, and. 250* 



> Intermediates of formula (X) can be prepared by reacting 
an intermediate of formula (XI) or a functional derivative 
thereof, with an intermediate of formula (IK). This reaction 
may be performed under solvent-free conditions or in an 
appropriate solvent such as, for example, diglyrne, tetraline 

' or the like- under a reaction-inert atmosphere such as, for 
example, owgui itvi. argon or mitogen, and ophuiwlh jo 
the presence of a base such as, for example, sodium hydride, 
potassium hydride or the like. This reaction can be per- 

, formed, at a temperature ranging between 100° C. and 250° 
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Intermediates of formula (X) can also be prepared by 
reacting an intermediate of formula (XII), wherein W" is a 
satiable leaving group and Y and Q ate as defined for s 
compound of formula (I-a), with an intermediate of formula 
(XIII) in an appropriate solvent such as, for example, 
ethanol, or the like, and in the presence of a base such m, for 
example, sodium ethoxide or the lite, under a reaction-inert 
atmosphere such as, for example, oxygen Free argon or 
nitrogen. The reaction cats be performed at a temperature 
ranging between 20° C. and 1 25* O. 




Aconveatent way of preparing an intermediate of formula 
(IV) wherein Y is a bromine or chioro atom, said interme- 
diates being represented by formula (IV-1), involves the 
introduction of a bromine or chioro atom to an intermediate 
of formula (XIV), wherein W" is as previously defined, 
using N-bromosuccinia»de or N-chlorosuecininiide in a 
re act ion- inert solvent such a*, for example, chloroform, 
carbon tetrachloride or the like. This reaction cats be per- 
formed at a temperature ranging between 20° C. and 125° C. 
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Analogous to the conversion of compounds of formula 
(l-a) wherein Q is a halogen to compounds of formula (1-a) 
wherein Q is — -NHR'*, the intermediates of formula (11), 

55 (IV) and (V't!) cat! also be converted. 

The compounds of formula (i-a) as prepared in the 
hereinabove described processes may be synthesized as a 
mixture of stereo isomeric forms, in particular in the form of 
racemic mixtures of eeianboraers which can be separated 

us from one another following art-known resolution proce- 
dures. The racemic compounds of formula (l-a) may be 
converted into the corresponding diastereomeric salt forms 
by reaction with a suitable clival acid. Said diasicreomedc 
salt forms are subsequently separated, for example, by 

25 selective or fractional crystallization and the enarniomers are 
liberated therefrom by alkali. An alternative manner of 
separating the enantiomeric forms of the compounds of 
formula (l-a) involves liquid chromatography using a crural 
stationary phase. Said pure stereochemical)}' isomeric forms 

jo may also be derived from the corresponding pure stere- 
oehemieaUy isomeric forms of the appropriate starting 
materials, provided that the reaction occurs sfereospecifi- 
cally. Preferably if a specific stereoisomer is desired, said 
compound will be synthesized by siereospcctfic methods of 

35 preparation. These methods will advantageously employ 
enamiomericaily pure starting materials. 

It will be appreciated by those skilled in the art that in the 
processes described above the functional groups of interme- 
diate compounds may need to be blocked by protecting 

40 groups. 

Functional groups which it is desirable to protect include 
hydroxy, amino and earhoxylic acid. Suitable protecting 
groups tor bydroxv include wtalkvlsilvl groups ie.ti. tert- 
bmykfimetbylsiiyl tert-butyldiphenylsilylor trintethylsiiyl), 

4$ benzyl and tetrahydropyrartyl. Suitable protecting groups for 
amino include teri-bufyioxycarboayl or benzyloxycarbonyl. 
Suitable protecting groups for carboxylic acid include 
Chalky! or benzyl esters. 
The protection and de-protection of liractiottai groups may 

50 take place before or after a reaction step. 

The use of protecting groups is fully described in 'Pro- 
tective Groups in Organic Chemistry', edited by J W F 
McOmie, Plenum Press (1973), and 'Protective Groups in 
Organic Synthesis' 2""' edition, T W Gtectie & f G M Wuix. 

55 Wiley Inlctscience (1991), 

The compounds of formula (1) and (l-a) show anttretro- 
viral properties, in particular against Human immunodefi- 
ciency Virus (HIV), which is the aeiiological agent of 
Acquired Immune Deficiency Syndrome (AIDS) in humans. 

so The HIV virus preferentially infects human T~4 cells and 
destroys mem or changes their normal function, particularly 
the coordination of the immune system. As a result, art 
infected patient has an everdecxessing number ol 1-4 cells, 
which moreover behave abnormally. Hence, the immurto- 

i>5 logical defense system is unable to combat infections and 
neoplasms and the HIV infected subject usually dies by 
opportunistic infections such as pneumonia, or by cancers. 
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Other conditions associated with ii.1V infection include 
tbroniboeytopaenia, Kaposi's sarcoma and infection ol: the 
central nervous system characterized by progressive 
denryelinasion, resulting in dementia and symptoms such as, 
progressive dysarthria, ataxia and disorientation. HIV infec- 
tion further has also been associated with peripheral 
neuropathy, progressive generalized lyrnpbadenopatby 
(PGL) and AIDS-related complex (ARC)' 

The present compounds also show activity against HIV-1 
strains thai have acquired resistance to art-known ma- 
oueieoskie reverse transcriptase inhibitors. They also have 
fettle or no binding affinity to human «-l acid glycoprotein, 

Dne to their antiretroviral properties, particularly their 
ami- HIV properties, especially their ant i-HiV-1 -activity, the 
compounds oi' formula (I) or (l-a), their N-oxides, pharma- is 
ceuikally acceptable addition salts, quaternary amine* and 
stereoeheroieaiiY isomeric forms thereof, are useful in the 
treatment oi' individuals infected by HIV and for the pro- 
phylaxis of these infections. In general, the compounds of 
the present invention may be useful in the treatment of 20 
\sarrn-Houlcd aniraaK infected with viruses whose exist- 
ence is mediated by, or depends upon, the enzyme reverse 
transcriptase. Conditions which may be prevented 01: treated 
with the compounds of the present invention, especially 
conditions associated with HIV and other pathogenic :s 
retroviruses, include AIDS, AlDS-rclated complex (ARC). 
progressive- generalized Syniphadenopathy (l-'GL), as well as 
chronic CNS diseases caused by retroviruses, such its., for 
example HIV mediated dementia and multiple sclerosis. 

"ihe eontpou nds of the present invention or any subgroup m 
thereof may therefore be used as medicines against above- 
mentioned conditions. Said use as it medicine or method of 
treatment comprises the systemic administration to HIV- 
infected subjects, of an amount effective to combat the 
conditions associated with HIV and otter pathogenic 35 
retrovir-i.v..--,, especially HIV--. 

The compounds of the present invention or any subgroup 
thereof may be formulated into various pharmaceutical 
forms for administration purposes. As appropriate compo- 
sitions there may be cited ail compositions usually employed 40 
for systemicaliy administering drugs. lb prepare the phar- 
maceutical compositions of this invention, an effective 
amount of the particular compound, optionally in addition 
salt form, as the active ingredient is combined to intimate 
admixture with a phannaceiiiicaiiy acceptable carrier, which 4S 
canter may take a wide variety of forms depending on the 
font! of preparation desired for administration. These phar- 
maceutical compositions are desirable in unitary dosage 
form suitable, particularly, for administration orally, rectally, 
nefcutaneously. or by parenteral trneetton, for example, in 50 
preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed such as, for 
example, wafer, glycols, oils, alcohols and the like in the 
case of oral liquid preparations such, as suspensions, syrups,, 
elixirs, emulsions and solutions; or solid carriers such as ss 
starches, sugars, kaolin, diluents, lubricants, binders, disin- 
tegrating agents and the like- 10 the case oi powders, pills, 
capsules, and tablets. Because oi: their ease in 
administration, tablets and capsules represent the most 
advantageous oral dosage unit forms, in which case solid so 
pharmaceutical carriers are obviously employed. For 
parenteral com positions, the carrier will usually comprise 
sterile water, at least in large part, though other ingredients, 
for example, to aid solubility, may be included. Injectable 
solutions, for example, may be prepared in which the carrier 
comprises saline solution, glucose solution or a mixture of 
saline and glucose solution. Injectable suspensions may also 
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be prepared in which case appropriate liquid carriers, sus- 
pending agents and the like may be employed. Also included 
are- solid form preparations which are intended to be 
converted, shortly before use, to liquid form preparations. In 
the compositions suitable for percutaneous administration, 
the carrier optionally comprises a penetration enhancing 
agent and/or a suitable wetting agent, optionally combined 
with suitable additives of any nature in minor, proportions, 
which additives do not introduce a significant deleterious 
effect on the skin. Said additives may facilitate the admin- 
istration to the skin and/or may be helpful for preparing the 
desired compositions. These compositions may he admin- 
istered in various ways, e.g., as a transdermal patch, as a 

To aid solubility ol the comjsoutids of formula (l-a), 
suitable ingredients, e.g. eyeioefcxixins, may be included in 
the coat positions. Appropriate eyelodextrins are [.■>-, 
y-cyclodextriiis or ethers and mixed ethers thereof wherein 
one or more ol: the hvdroxy groups ot the anhydroghicose 
units of the cyclodextrin are substituted with Chalky! 
particularly methyl, ethyl orisopropyi, e.g. randomly methy- 
lated |H-C1>; hydroxyC^alkyl, particularly hydrosyethyl, 
hydroxy-propyl or hydroxybiityl; earboxyC<,«alkyl, particu- 
larly carixjxymethyl or earboxy-cthyl; C^aSkylcaroonyL 
particularly acetyl, Especially noteworthy as compiexants 
and/or sohtbilizers are- fl-CD, randomly methylated p-CD, 
2,6-dimethyi-fi-CD, 2-hydroxyethyl-pU;;D, 2-hydroxyethyl- 
•y-CD, 2-hydroxypropyf-y-CD and (2-carboxymethoxy) 
propyl-p-CD, and in particular 2-hydro.xvpropv!-f'-CD 
OHP-Ji-CD). 

The term mixed ether denotes cyciodextrin derivatives 
wherein at least two eye-lode xtr in hydroxy groups are etheri- 
fied with different groups such as, for example, hydroxy- 
propyl and. hydroxyethyl. 

The average molar substitution (M.S.) is used as a mea- 
sure of ihe average number of moles of alkoxy units per 
mole ot auKdK gluu v 1 he a trige subs ittjito l deg ce 
(D.S.) refers to the average number of substituted hydrosyis 
per anhydroghicose unit, lite M.S. and D.S, value can be 
determined by various analytical techniques such as nuclear 
magnetic resonant"; (MMR), mass spectrometry (MS) and 
infrared spectroscopy (1R). Depending on the technique 
used, slightly different value* may be obtained for one given 
cyclodextrin derivative. Preferably, as measured by mass 
spectrometry, the M.S. ranges from 0,1 25 to 10 and the D.S. 
ranges from' 0125 to 3. 

Other suitable compositions for oral or rectal administra- 
tion comprise particles obtainable by melt-extruding a mix- 
ture comprising a compound of formula (l-a) and an appro- 
priate water-soluble polymer and subsequently milling said 
melt-extruded mixture. Said particles can then be formulated 
by conventional techniques into pharmaceutical dosage 
forms such as tablets and capsules. 

Said particles consist of a solid dispersion comprising a 
compound of formula (l-a) and one- or more phartnaceuti- 
cally acceptable water-soluble polymers. The preferred tech- 
nique for preparing solid dispersions is the melt-extrusion 
process comprising the following steps: 

a) mixing a compound of formula (l-a) and an appropriate 
water-soluble polymer, 

b) optionally blending additives with the thus obtained 

c) heating the thus obtained blend until one obtains a 
homogenous melt, 

d) farcing the thus obtained melt through one or more 
nozzles; and 

e) cooling the melt till is solidifies. 
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'Hie solid dispersion product is milled or ground to 
particles having a particle si«s of less than 1500 ,«m, 
preferably less than 400 /*m, more preferably less than 250 
am an J most preferably less than 1:25 ,««.].. 

The water-soluble polymers in the particles are polymers 5 
thai have an apparent viscosity, when dissolved at 20° C. in 
an aqueous solution at. 2% (w/v), of 1 to 5000 mPa-s, more 
preferably of t to 700 mPa-s. and mast preferred of I to 100 
mPa-s. For example, suitable water-soluble polymers 
include alkyieeiiuloses, hydroxyalkyl-eelluloses, hydroxy- m 
affcvl aSkvScelluIoses, oarboxvalkvIecOufoses, alkali metal 
salts ' of earboxyafkylcelhiioses, 
carboxyaikyiaikyieelhiloses, earf^yalkylceiltttose esters, 
stitch--- pec tines chitui iKm ati.-, pob m>.>. funded poh 
acrylic acids and the salts thereof, polymciit acrylic acids and ss 
ilk s Is at- 1 wer^ Iu.fet'1. rtivttiKnhU t-.ijx hi ki*. 
poiyvinylalcohot, poiyalkyfene oxides and copolymers of 
ethylene oxide and propylene oxide, Preferred water-soluble 
polymers are Budtagit Bt> (Rohm GmbH, Germany) and 
hydroxy-propyl methyleelkdoses. 20 

Also one or more cyciodextrins can be used as water 
soluble polymer in the preparation of the above-mentioned 
particles as is disclosed in WO 97/18839. Said cyctotktxtritts 
include the pharmacenticaily acceptable umubslitnterl and 
substituted cyciodextrins known m the art, more particularly t$ 
a, |5 or y cyciodextrins or the pharmaceuticaily acceptable 
derivatives thereof. 

Substituted cyciodextrins which cart be used include 
polyethers described in U.S. Pat. No. 3,459,731.. Further 
substituted cyciodextrins are ethers wherein the hydrogen of ?o 
one or more cvclodcxtrm hvdrosv groups ts replaced bv 
Chalky!, hydroxyO,. ft aikyL carboxy-C\. : yilkyl o'r 
Cj^alkyloxycaroonylC s . 8 a«cyl or mixed ethers thereof. In 
particular such substituted cyciodextrins are ethers wherein 
the hydrogen of one or more eyciodextrin hydroxy grotips is 35 
replaced by Chalky!, hydroxyC^alkyl or carboxyC,. 
salkyi or more in particular by methyl, ethyl, hydroxyethyl, 
hydroxvpropvl, bvdroxvbutvl, carboxv-methyl. or earboxv- 
ethyl. 

Of particular onlay are She fl-cvcfodextrtn ethers. e.j$. «e 
dirneihyl-fS-cvclodextrin as described in Drugs of the Future . 
Vol. 9, No. 8, p. 577-578 by M. Nogradi (1984) and 
polyethers. e.g. hydroxypropyl P-cyclodextrin and hydroxy- 
ethyl p-cyclodextrin, being examples. Such an alky! ether 
may be a methyl ether with a degree of substitution of about *s 
0.1.25 to 3, e.g. about 0,3 to 2. Such a. hydroxypropyl 
cyclodextrin may for example be formed from the reaction 
between fi-eyekxiextrin m propylene oxide and may have a 
MS value oi' about 0.125 to .10, e.g. about 0.3 to 3, 

A more novel type of .substituted cyclode xirins is sulfbbu- so 
lylcyelodextrines, 

'Hie ratio of the compound of formula (l-a) over eycio- 
dextrin may vary widely. For example ratios of i/100 to 
1.00/1 may be applied. Interesting ratios of the compound of 
formula (l-a) over eyciodextrin range from about l.rlO to S5 
10/1. More interesting ratios range from about 1/5 to 5/1. 

It may further be convenient to formulate the compounds 
of formula (I-a) in the form of nariop articles which have a 
surface modifier adsorbed on the surface thereof it) an 
amount sufficient to maintain an effective average particle so 
size of less than 1000 nra. Useful surface modifiers, are 
believed to include those which physically adhere to the 
surface of she compound of formula (l-a) but do not chemi- 
cally bond to said compound. 

•Suitable surface modifiers can preferably be selected from 
known organic and inorganic pharmaceutical excipienss. 
Such exciptents include various polvmers, low molecular 
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weight oligomers, natural products and surfactants. Pre- 
ferred surface modifiers include nonionic and anionic sur- 
factants. 

Yet another interesting wav of iormulatme the com- 
pounds of formula (l-a) involves a pharmaceutical compo- 
sition whereby the compounds of formula (l-a) are incor- 
porated in bydrophiiic polymers and applying this mixture 
as a. coat film over many small beads, thus yielding a 
composition which can conveniently be manufactured and 
which is suitable for preparing 'pharmaceutical dosage forms 
for oral administration. 

Said beads comprise a central, rounded or spherical core, 
a coating Mm of a hydropbific polymer and a compound of 
formula (l-a) and a seal-coating polymer layer. 

Materials suitable for use as cotes in the beads are 
manifold, provided that said materials are pharmaceutical!? 
acceptable and have appropriate dimensions and ftoaoess. 
Examples of such materials are polymers, inorganic 
substances, organic substances, and saccharides and deriva- 
tives thereof. 

It is especially advantageous to formulate the aforemen- 
tioned pharmaceutical compositions in unit dosage form for 
ease of administration and uniformity of dosage. Unit dos- 
age form as used herein refers to physically discrete anils 
suitable as unitary dosages, each unit containing a predeter- 
mined quantity of active ingredient calculated to produce the 
desired therapeutic effect in association with the required 
pharmaceutical carrier. Examples of such unit dosage forms 
are tablets (including scored or coated tablets), capsules, 
pills, powder packets, wafers, suppositories, injectable solu- 
tions or suspensions and the like, and segregated multiples 
thereof. 

Those of: sktll in the treatment of HIV-intectton could 
dUenmne the elk cum daih i mount IVun the 1W results 
presented here. In general it. is contemplated that art effective 
daily amount would be from 0.01 mg/kg to 50 mg/kg body 
weight, more preferably from 0.1 mg/kg to 10 mg/kg body 
weight. It may be appropriate to administer the required dose 
as two. three, four or more sub-doses at appropriate intervals 
throughout the day. Said sub-doses may be formulated, as 
unit dosage forms, for example, containing 1 to 1000 mg. 
and in particular S to 200 mg of active ingredient per unit 
dosage form. 

The exact dosage and frequency of administration 
depends on the particular compound of formula (I) or (l-a) 
used, the particular condition being treated, the severity of 
the condition being treated, tfte age, weight and general 
physical condition of the particular patient as well as other 
medication the individual may be taking, as is well known 
to those- skilled in the art. Furthermore, it is evident that said 
effective daily amount may be lowered or increased depend- 
ing on the response of the treated subject and/ox depending 
on the evaluation of the physician prescnbme the com- 
pounds of the instant, invention. The effective daily amount 
ranges mentioned hereinabove are therefore only guidelines 
and arc not intended to limit the scope or use of the invention 

Also, the combination of an aotireiroviral compound and 
a compound, of formula (I) or (l-a) can be used as a 
medicine. Tn.ua, the present invention also relates to a 
product containing (a) a compound of formula (I) or (I-a), 
and (b) another and retroviral compound, as a combined 
preparation for simultaneous, separate or sequential use in 
anti-HfV treatment. The different drugs may be combined in 
a single preparation together with pharmacemically accept* 
able carriers. Said other amaelroviral compounds may be 
known antrretroviral compounds such as nucleoside reverse 
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lianscnptn.se inhibitors, e.g. zidovudine {3'-axido-3*- 
deoxythymidine, AZT), dklanosine {dideoxy inoskie; dd.l), 
zalcitabinc- (dfcieoxycytidioe, ddC) or lamivudine <3'-ihia- 
2V3'-dideoxycytidkte, 3TC) and the like; non-nueleoside 
reverse transeiptase inhibitors such as sttraroine, 5 
pentamidine, thymopentin, easianospennine, efavire-nz, de-x- 
ira.n (dextran sulfate), foseamei -sodium (irisodium 
phosphono formate), nevirapme (il-cyckjpropvl-5,i1- 
dil)ydr<!-4-rnc!hy3-6H-dis)yxjd<.|3,2-i>-. 2\ 3'-«Il,4^ai»pin- 
6-one), iacrs»e (tetrahydn)aminoaeridine) and the like; com- m 
pounds of the TiBO {tetfatiydto-injjdaw^'U^i.jkifl^]- 
bcH»:>di»zepifto-2(lJI)-0!ie and lhione)-type e.g. (S)-8- 
cblom^A?4etrahvdrc^5-mfclhY}-6^M^hvl-i4)uteijvl) 
imidazo~[4,5,l -jk][I ,43benzodiazepine-.2(l H)-thionV; 
compounds of the tt-APA (a-anilmo phenyl acetamide) type is 
e.g. a - [( 2- ti i i f o -p he ny 1 )a mi no ) - 2 , is -d ic h loro ben/ene- 
aceiatm.de sad the like; TAT-mBiMots, e.g. RO-S-3335 and 
the Lkt, \ Rift ist tnhibitujs is, mdmivir ritim«\tr 
xaquifjovir, ABT-37SS and the like: or imrairaoiflodtilating 
agents, e.g. kvarmsolc and the like, lbe compound ol 20 
formula (1) or ti-a) can also be combined with another 
compound of formula (I) or(S-a), 

The following examples are intended to illustrate the 
present invention. 

E.Xi'ERiMENLV! PAK'i" 

A. Preparation of the intermediate Compounds 

EXAMPLE Al 

Reaction under argon atmosphere. A solution of 2,4.6- 
ttiojethylbenzenaraitie (0.1W461 tnoi) in 1,4-dtoxaac (5 ml) 
was added to a solution of 54>«>.mo-2,4-diehloropyrimid«ie 
{0.00439 mot) in 1 ,4-dioxane (5 ml). N,N-bis(l- 
inethytohyl)etham«nine (0.00548 mo!) was added. The 
reaction mixture was stirred and re fluxed for 20 hours. The 
solvent was evaporated. The residue was dissolved in ethyl 
acetate, washed with a saturated aqueous sodium bicsrbon- 
ate solution, water and brine, dried with sodium sulfate-, 
filRted, and the sob i. nt was nipotitcd Ihe )4.sidtn. v, i- ^ 
purified by column chromatography over silica gel (ehtent: 
1:5, 1 .2 anci 1:1 CHX'L: hexane). Two pure fraction groups 
were collected and their solvent was e vaporated, viektiai;, 
0.35 g (24%) of 5-brorao-4-ch!oro-N-(2,4,{f- 
trimethylphenyl)-2-pyririaidinarnine (intern). I) and 0,93 g 
(65%) of 5*ror»o-2-chloro-N-t:2 < 4 s 6-trtme th'ylpheny t)-4- 
pyrirmdinamme (interns, 2), 

EXAMPLE A2 

a) 44Iydroxy-S-cfaioro-2-methylthiopyrirnidine (0.01 56 ?ti 
mol) and 4-armnoben;:oHitrile (0,078-tnol) were combined 

as a melt and stirred at 1.80-200° C. for 6 hours. The reaction 
mixture was cooled, and triturated sequentially with boiling 
QLClj and CH-CN to obtain 95% pure compound, which 
was dried, yielding 1 .27 g (33%) of 4-|(S-chloro-4-hydroxy- JJS 
2-pyrimidroy3)amino3befironitrile (intern! . 3; tnp. >300° C). 

b) POL!, (10 ml) was added to intermediate (3) (0.0028 
nsol). The flask was equipped with a condenser and heated 
to 80° O. for .35 minutes. The material was quenched on ice 
and allowed arid the resulting precipitate was collected and so 
washed with water {50 ml). The sample was dried, A fraction 
thereof was further purified by column chromatography- 
Ihe pure fractions were collected and the solvent was 
evaporated, yielding 4-[(4,5-dichl«n)-2-pyrimidmyl)amino3 
benxoniixile (interm. 4), *5 

c) The mixture of intermediate (4) (0.0.132 m«3) in Set- 
tahydrofxtran (75 mi) and <:ii 2 a, (10 ml) was stirred for 15 
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mis), HO it) diethyl ether (0.0145 mol) was added slowly, 
and the mixture was stirred for 5 minutes. The solvent was 
removed under reduced pressure, yielding 3.9$ g of 4 -{(4, 
5-dichlim»-2-pyrittiidsnyi)afnino]benzoriitrile monohydro- 
chioride (interm. 5). 

EXAMPLE A3 

a) 2,4,5,6-!etrach{oropvrimidine (0.0134 mol), 1.4- 
dioxaae (30 oil), 2,4,6-triojethyl aniline (0.0134 mol), and 
N,N~bis( 1 -metdy let hy Deihanamioe (0.01 36 mol) were- 
adder! to a ilask under argon and stirred at 55 1 C. for .16 
hours. The solvent was evaporated, arid the residue was 
dissolved in QIX'L, then purified by column chromatog- 
raphy over silica'gel (eluent: CH..a 2 /hexane 1M S and 1/2). 
The desired fractions were collected and their solvent was 
evaporated, yielding 0.15 g 4,5,6-trich.loro-N-(2 > 4,f)- 
trimethvlphetrv'b-2-pvrimidinamiiie (niterm. ft) and .3.15 g 
2,5, 6 - 1 r i c hi oro-N -(2,4,6-td rn e t h y I p h e b y 1 ) - 4 - 
pyrimidinamine (intern). 7). 

b) A. mixture of intermediate 7 (0.00474 mol) in Nil.,. (2.0 
M in 2-propanoi: 20 ml) was heated in a pressure vessel at 
75-80* O, ib,- 40 hours. The temperature was increased to 
110-115° 0, The- solvent was evaporated to produce 1 .85 g 
of residue. The sample was heated with NH-,. (0.5 M in 
'M-dioxane; 20 ml) at 125" C. S'or .18 hours. The solvent was 
evaporated. Yielding 1.7 e of a mixture of two isomers, i.e. 
2,5-d)crUofO-N4-(2>,6-t.fjfneihyiprienyl)-4,6- 
pvrimidinediamine (interm. 8) and 5,6-d.icnioro-N4-(2,4,6- 
trinjethylpheny l)-2.,4-pyrimidiaediamine (ioterm . 9) . 

EX AM PI L A4 

a) A mixture of 4-{{l t 4-dihyclro-4-oxo-2-pvrimidinvl) 

amino jbenzonitrile, (0.3.2 Ttol) in PO(.'L ( f » n)l)"was stirred 
and relluxed tinder Ar^on lor 20 minutes, itte reaction 
mixture was slowly poured onto 750 ml ice/water, and the 
solid was separated by filtration. The solid was suspended in 
500 mi water, and the pH of the- suspension was adjusted to 
neutral by adding a 20% NaOH solution. The solid was 
again separated by filtration, suspended in 200 ml 
2-propanotie, and 1(100 ml ('H.i7i, was added. The mixture 
%vas heated until all solid had' dissolved. After cooling to 
room temperature, the aqueous layer was separated, and the 
organic layer was dried. During removal of the drying agent 
by filtration, a white solid formed m the (titrate, further 
eiWoig ol the ttin ite m tin trei/ir, follow* d !n hiiration 
siJJud 21 IS , i?-2< ) ol 1 "rKhi.no 2 c.inidmv.) 
an)ino]hen:«>t)itrik {interm. 10). 

!••} Intermediate (10) (0.005 mol), 1 -bromo-2,5- 
pyrrolidinedione (0.006 mol) and trichloromethane (.10 mi) 
were combined in a sealed tube and heated at 100* C. 
overnight. Ilie reaction mixture was allowed to cool to room 
temperature. Silica gel (2 g) was added, and the solvent was 
evaporated. The residue was purified by Hash column chro- 
matography over silica gel (eluent: CHX1y'he::<anes 9/1), 
The pure fractions were collected and the solvent was 
evaporated, yielding 1.31 g (84.5%) of 44/(5-bromo-4- 
c4tloro-2-pyrimidii.yl)aniin<>jbeiKi.otiitrilc- (interm. 1.1). 

EXAMPLE AS 

To a flask under Argon was added 4-arumo-2,S,6- 
trichloropyrimtdirte (0.08564 mol), 4-aroi.no-hi;-aKonitrile 
(0.1071 mol), 3-inetliyL2.pyirolidirione (17 ml) and HCS in 
diethykther (1M; 85,6 n)l). The mixture was placed in an oil 
bath at. 130* C. under a stream of nitrogen until the ether was 
gone. An additional 10 ml of ,1 -methyL2-pyrrolidi(»ne was 
added. The mixture was heated at .145" C. for 16 hours under 
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argon. 1 ,4-l)ioxane was added. The mixture was relhtxed, 
cooled, then filtered. The filtrate was evaporated. Hie resi- 
due was dissolved in CH s €k, wasted with 1 N NaOH, then 
filtered. The solid was dissolved in 2-propanone, evaporated 
onto silica gel, and ehroniatographed using 1-3% s 
2-propanone in liexane as elueirt. 'Ihe pure fractions were 
collected and the solvent was evaporated, yielding 1.63 g 
(6.8%) of 4-[{4-amino-5 ( 6-dicbloK:.-2-pyrimkliayl)aa-Hno3 
beozouitrile (intent!, 12). 

B. Preparation of the Final Compounds 

EXAMPLE B.l 

a) To a 8 ask under argon containing intermediate (1) 
W3UW mol) was added ether. To Shis homogeneous sohi- ,„ 
tion was added HCl/diethyleiher (l.Vf; 0.00.1 1« mol). The A * 
solvent was evaporated and 1,4-dioxane (35 ml) and 
4-ara:u»besm>nitrife (0.0(1322 mo!) were added. The reac- 
tion mixture was stirred and refiused for 4 days. The solvent 
was evaporated. Tiie residue was dissolved in CH 2 C1 2 « , n 
washed with s saturated sodium bicarbonate solution, dried, 
filtered and the solvent was evaporated to give 0.79 g of 
*Bttber ail. The oil was purified by reverse phase Hl'LC, The 
desired fractions were colfecfcd and the solvent was 
evaporated, yielding residues l and 2. 

Residue .1 was purified bv column chromatographv over 
>:Ua gd <cluuU 0 and _" Oil OH < if,< I,) ile pure 
fractions were collected and the solvent was evaporated, 
yielding 0.0079 g (2.0%) of 4-[[5-chloro.24'(2 J 4J>- 
trn:oeda-JpiKuiylHrointtj-4-pyriniidinyi3afni«o]ben2oiiih:jle w 
(compound 1). 

Residue 2 was purified bv column chromatography over 
silica gel (eiueni: 0 and 2% ai a OH:CH 3 <3,). lire pure 
fractions were collected and the solvent was evaporated, 
yielding 0.0044 g (1.0%) of 4#S-bromo-2-[{2,4,6- 3S 
trinKtbyIphenyt)aroinoH^yrimidinyi]amino|7e»2C)nitrile 
( compound 2). 

b) To a flask containing intermediate 2 (0.00285 mol) was 
added ether. To this homogeneous solution was added HCI 

in diethyl ether (fM; 0.00855 mol). The solvent was evapo- 40 
rated and L4-dioxane (20 ml) was added. Finally, 

4- amin«i)enzomtrile {0.00291 mol) and 1,4-dioxane (IS ml) 
were added and t.he reaction mixture was stirred and re fluxed 
tor seven days. The solvent, was evaporated, the residue 
dissolved in "CH 2 a,, washed with 1 M NaOH, and the «s 
solvent evaporated. The residue was dissolved in OL.Gl, 
(1.0 ml) and the precipitate was filtered off and dried, 
yielding 0,15 g (13%) of 4-[[5-brorao-4-[<2,4/)- 
tf.m5ethylphenyi)amioo]-2-pyxi:mklinyi]amitJo]benzofiitrile 
(comp. 3), ' ... ^ 

EXAMPLE m 
a) A 3:1 mixture of intermediate (8) and intermediate (9) 
[as prepared in example A3b| and 4-3ramoben«>nitrile 
(0 01422 mol) was heated in a pressure vessel at ISO 15 C. tor J5 
5 hours, The sample was partitioned between CUiCL and 
diluted NaHCO-j, dried over K~C0 3 , filtered, and evapo- 
rated. CH 3 CN was stirred in, the resulting; precipitate 
removed bv nitration, ihe {titrate was further punned by 
reverse phase HPLC. The pure fractions were collected and «> 
the solvent was evaporated, yielding 0.1 7 g of 4-[J4-amino- 

5- chlons-6-f{2,4,6-icintet{tyiphe«yf)atmtio]-2-pyri»nidinyl3 
arainojben/om'trile trilluoroacetate (lil) (comp. 4). 

EXAMPLE B3 ^ 
IJG in dietltylciber (1M; 0.0045 mol) was added to a 
suspension of intermediate (4) (0.003 roof) in .1 ,4-dioxane (5 
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ml), stirred under argon in a scalable tube-. The mixture was 
warmed to evaporate Ihe diethylether, and 2,4,6- 
trinjethylbenzeHaraitK! (0.009 mol) was added. The tube was 
sealer!, and the reaction mixture was heated to I SO" C. for 12 
hours. The reaction mixture was allowed to cool to room 
temperature. Sequentially, silica gel (2.2 g) and QL,OD (50 
ml) were added. After evaporating the solvent, the residue 
was puntiui h> tlt*>h cinoiYuiosyapbA (duerii gKitluot 
CKjCl^CHsOH: NH40H 99,5:0,45:0.(15 up to 9*0,9:0,1 ). 
The pure fractions were collected and the solvent was 
evaporated. The residue was dried, yielding 0.80 g (73.4%) 
of 4-([5-chloro-4-t{2 ) 4 ) 6-trimeihylphenyi)Bmino3-2- 
pyrimidin.yljamino Tbeftzonitrife (comp . 5). 

FXAMPI£ B4 
A mixture of mtermediaie (5) (0.0025 mol) and 2,6- 
duwmio-4-methyibeay.enaraine (0.0075 mol) in U-dioxane 
(5.0 ml) in a sealed tube under argon was heated and stirred 
at. 160° C, for 16 hours. The reaction mixture was concen- 
trated by rotary evaporation onto silica gel (2.0 g). The 
m rxnaf w i- punned In flash tttromatoi'tapi^ (cluvnt 1:1 
hexanes: CH,Cl,t neat QiXl,: 0.5%. 1% (10% NHUOH in 
CH-OB) in CH,CU) for 90% purity. Reerysiaiiization 
tftoukdO is n\22 Kf f-tl^Hhioro I ji2.o-dibromo 1- 
methylpheny1)amino]--2-pyrirnidinyl]amino]benxoiiitrile 
(comp. JO; 95% purity). 

EXAMPLE: 85 
Nail (0.0075 mol; 60% suspension in oil) was added to a 
suspension of 2,4/>-trimethyf-pbenoi (0.0075 mol) in 1.4- 
dioxane (5 ml) in a scalable tube under argon. The mixture 
was stirred for 15 minutes, and intermediate (4) (0.0025 
mol) was added. Ihe tube was sealed, and the- reaction 
mixture was heated to 150° C, for 15 hours. The reaction 
was allowed to cool to room temperature. After silica gel 
(2,0 g) was added, the solvent was evaporated. The residue 
was purified by flash column chromatography over silica gel 
(eluenf gradient: CILC!,: hexanes 9:1 up 'to 100:0: then 
tH,r:!,:ni.OH-NI{.Oll IOO-0.fi up to 97-.2.7-.0 3) The 
pure fractions were collected and the solvent was evapo- 
rated. The residue was dried, yielding 0.73 g of: ('$0.2%) 
4«[[5-chloro-4«(2 ( 4,6-trime-ihylphenoxy)-2-pyriroidinyli 
atmnojbenzonimie (eornp. 6). 

FX AMPLE Bo 

a) Nail, 60% suspension m oil (0.003 mol) and 1-metftyl- 
2-pyrrolidioonc (3 tnf) were sdded fo a suspension of 
4-hydroxv-33-dimethvlben»mttrile (0.003 mol) in 1,4- 
dioxaae (3 ml) in a seafabfc tube under argon. After the H, 
had evolved, intermediate (11) (0.001 mol) was added. Ihe 
tube was sealed and the reaction mixture was heated fo 160' 
C. for 16 flours. The mixture was cooled to room 
temperature, transferred to a beaker and diluted with metha- 
nol' (20 ml). Water (200 ml) was added dropwise. lite 
aqueous mixture was estracted with eiLCyClkOll 907.10 
(3x300 ml). The organic layer was separated, dried, littered 
and adsorbed onto silica gel (1 g). The solvent was evapo- 
rated and the residue was purified by flash column chroma- 
tography over silica gel (eiueni: dt.C:E/CI^OH/NH..,OH 
front 100,0/0 to 98/1.8/0.2). The desired fractions were 
collected and the solvent was evaporated, 1'tie residue was 
triturated with hot CH ,CK, filtered off, then dried, yielding 
0.20 g (47.6%) of 4-[[5-bromo-4-(4-eyano-2,6- 
di.merhylpbenoxy)-2-pyrimidinyf].'i:mino]ben«):oitrife 
(comp. .17), 

b) n-Butvliitttiuni (0.010 utoi) was added to a sralution of 
N-{i-methyieihyi)-2-pmpanamiBe (0.0.10 mol) in iefrahy- 
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drofurart {250 ml}, stirred at 0* C After stirrme cold for 30 
mm, compound (1?) (0.005 mo!) was added. The resulting 
mixture was stilted cold for 15 rain at which point ethyl 
2-broraoethaaoate (0.015 moi) was added and the tempera- 
ture was allowed to rise h> room tempera litre and the 
reaction mixture was stirred for lo hoots which drove the 
reaction to 50% completion. Quenched, with 0,5 ml H,0, the 
sample was concentrated by rotary evaporation onto silica 
gel. and purified by flash ehrotaatoeraphv (Biotas.e Flash 
40\t. eu-ntu, \ M ib 0, 0\ b <■(.!'< Mi OH m t || ullim 
CH.-.CL) to give a white solid which was 1:1 starting 
material A:procluct Preparatory HPLC purification elating 
into tubes containing i. mmo! NaHCO-, effected final puri- 
fication, LyophiliKed material was taken upmwatertfll-CL 
(1:1 (50 ml iota))) and separated. The aqueous phase was 
extracted 2 more times with 25 mi CKXL. The organic 
Sayers were combined and dried over sodium sulfate, filtered 
and rotary evaporated to white solid dried in vacuo a! 65" (X 
1.8 hours! Yield: 0.33 g of 




tP'\\%h)U solid), tnp Kn I'Xr V (<.<>mp 5o> 

el Ueae«*m undo A> flow Nil) <>*"• (OfKlwW moi) was 
sttrud m fUtahydroluun CO mil <. ompuiind ( I ') (0.00476 
molt s\ t> added and the mixture was stirred for 15 mm. 
t:blorotnethvi-2.2-dime!i3ylpropat5oate (0.00600 moi) was 
added and the reaction mixture was stirred for 16 hours at 
r>x«m temperature, then stirred and reftuxed for 4.S hours, 
tbui tooled, 'letrahvdrofuraa (20 ml) was added, NaB 60% 
(.O.OUwJO moll and chloromctby{-2,2-dim£thy)propa»oate 
{1} otHnV mo!) were added and the resulting reaction mixture 
was stirred tor 24 hours. The solvent was evaporated. The 
residue was dissolved in CHjClj, washed with water, and 
tht solvtni was evaporated. The residue was purified by 
wlucroi eiuomatoEtaphy over silica t$el (eluent; CHXW 
<'H,on 5(10/0 and 99,5/0.5), The desired fractions were 
cotkctwJ and the solvent was evaporated. The residue was 
punted on the uilson. This fraction was crystallized from 
2-propano). filtered off and dried. Yield: 0.60 g of 




t2*o<', v%hiK ^hd) (wtnp f 'f>l 

d) A ,i)sptnsi.in ol ^impound (1") (0 0020 mi«!) in 
tetiariuUoim ,n (40 ml) v •>> tieiled %wih f) 24 ut \aH in 
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one portion. The e {fervescent mixture was stirred for 2 hours 
to afford a bright yellow suspension. A solution of 2,2'- 
oxybisaeetyl chloride (0.020 roof) in tetrahydrofuran (10 nti) 
was prepared and cooled in an tee hath. Via cannula, the 
resultant A r B suspension was transferred to the cold solution 
of 2,2 ! -oxybis3cetyl chloride dropwise over Hi minutes. The 
mixture was warmed to room temperature- and stirred for 3 
days. Another 0.24 g of Nail was added and after 2 days the 
reaction was cooled in m fee bath and treated with a mixture 
of methanol (0,1 SO ntol) and N 5 N-diethylolhanamitie (0.150 
moil dropwise over 30 minutes. The reaction mixture was 
warmed to room temperature and after l.fi hours poured into 
ether and extracted with saturated NaHCOj. The aqueous 
fraction was extracted 2x with ether and the combined ether 
extracts were backwashed 3x with water and dried over 
MgM.).,. Concentration afforded 2 MX g ol: art oily residue 
that was subjected to reverse phase prep HPLC. l.yo|>rti fixa- 
tion of the appropriate fractions provided 0.16 g of the 




sample as a beige powder (14.5% purified yield) (comp, 61). 

EXAMPLE P>7 

To a pressure vessel under argon was added intermediate 
12 (0.00286 moi), 4-cvano-2 t 6-ffimethylamlit)e (0.00571 
mo!), 1M MCI in diethyl ether (0.00140 moi) and 1,4- 
dwwtie (-s nil) She taction mrstuie was heakd m art oti 
bath under a stream of nitrogen until all the solvents had 
e va porated . 1 -met hy 1 -2-pyrrolidinoae { 3 mi) was added , and 
the reaction mixture heated at 220-240° C. for 3 hours. 
Heating was continued at 210-220* C. for 6 hours. 'lite 
residut w is jj«.soKtd m t,t-du<\3ne, t% iponud, pirti- 
tiorted between Oi 2 CL and i N NaOH. filtered, dried 
organic layers with potassium carbonate and evaporated. 
The desired compound was isolated and purified by pre- 
parative reverse phase chromatography. The pure fractions 
were collected and the solvent was evaporated, yielding 
0.0165 g (1.1% after lyophilteation) of 44[4.amino-5- 
chkH-o-6-[(4-cyano-2,b-diatei.hy!phenyl)at»inoj--2- 
pyrimidinyi ]-aniino]benzortitri.k: triliuoroaeetate (1:1 ) 
(comp. 19). 

EXAMPLE R8 

A mixture of intermediate (.11.) (0.001 1 moi), 2.6- 
dimethyI-4-(2-propyi)benK:t)ai-nine (0.0011 moi), N,N,N", 
M ! -tetramethyM .S-naplrthsiefiediamme (0.0022 ntol) and 1 
M fia in ether (2,3 ml) {0,0023 moi) in 1 ,4-dioxane (25 mi) 
was stirred and. heated to 95° C. for 16 hours. Solvent was 
removed by rotary evaporation and the residue was purified 
by reverse phase preparatory HPLC The combined fractions 
containing the desired material were lyopfii&ed to viekl 
0.23 g of" 
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(48%); rap. .198--20.1* C (comp, 40} ts 

EXAMPLE fW 

N,N'-di(rasthy!e.thyt)elh i (i3sittij)e (0.0024 mol) was added 
fo 4-3.mmc.-2,5-dimettivl-3,4-bet«otii}rite (0.00219 mol> and 
4-[[{5-brorao-4..6-dichlf)ro)-2-pyr?ratd»nyl}smi»o3- jc 
beazooitrik (0.00218 mol). The reaction vial was scaled arid 
heaied to 1.55-160° C with stirring for 1 .5 days, 'She sample 
was cooled to room lemperamre. The sample was treated 
with flash column chtooiafographv ever silica ael (chit-tit: 
CHXU). Purification was completed through preparative js 
HPLC to yield 0.05 s of 4-[[5-brofflo-4-ehSoro-6-t(4- ( -va i K,- 
2,6-diraethyjpbenyi)amioo]-2-pyrifflidiByl3anjino3 
benzonitrile (5.0%); rap. 25$-260° C. (comp. 42). 

bXAM !'!.):. UH> ?iJ 

Scqueaii&Uy 2,4.64ri3iu^iylbeam.mmne (0.0922 mol) 
and N,N<li(methyieth}1)^ihanamii3.e {0.0024 mot) were 
added to a solution of and 4-{|(5-broiJ30-4,6-diciiloro)-2- 
pyriijiidinyijaniiiiojbtwoiiitrde (0. 00218 mol) it! .1,4- 
dioxane {.10 ml). The tube was sealed and the suspension 35 
was heated 10 120-130* C. its aa oil bath while stirring for 
90 hours. The mixture was cooled io room temperature. 
More N,N<li(methyie(b}4)-ethamimiiie (15 ml) was added, 
and the sample- was reheated to 120-130* C. for 64 hours. 
Ilie reaction was heated at ISt'f C. for 6 days, lite sample * 
was cooled to room temperature. 'Ilie sample was diluted 
with emylacetate aad extracted with cold 1M NaOH. Use 
aqueous phase was baefcwashed with eihylacetate. Hie com- 
bined organic phases were dried and concentrated. Flash 
column chromatography over silica gel (eluersr. CH,Ci,). 4S 
The sampie was further purified by preparatory HPLC to 
yield 0.53 g of 4-[[5-bromo-4-chlor(*-6-[(2 J 4,6- 
trimethYlpheayI)aOTin<0-2-pYrimidinvl]aratno]-beBZ<J3)i(ri]e 
(54,9%); nip, 220-221* C. (comp. 41). 

example mi 

A mixture of 4-amitioberizoniiril.e (0.0043 mol) and 




(0.0021 mot) in 1,4-dioxane (3ft mi) was stirred at 100° C. 
for 16 hoars, 'Ihe solvent was removed by rotary evapora- *5 
tion. 'Ilie solid residue was triturated and the residue was 
dried m vacua at 40° O, for 16 hours, yielding 0.452 g of 




(55%); mp, >300* C. (comp. 43). 

EXAMPLE HI 2 
lb a pressure vessel was added 




(0.00567 mol), 

4-araiiK»beR2»nitrile (01)1163 mol) and 1 -meitiyl-2- 
pYfHjlidinone {20 ml). The reaction mixture was heated at 
.140° C. for 16 hours. The reaction mixture was cooled to 
room temperature and acetoniifiie and water were added. 
The resulting precipitate was filtered, and the solid rccjys- 
tallized with acetonitriSe to give .1 .27 g of 4-[[5-bromo-4- 
{4^yano»2,6-dtmethYlphen<>XY)«6«methyl-2«pyriroidinYl3 
araisK.]ben»>ru'Srile (52); top, 2{»-262 il C (comp. 44), ' 

EXAMPLE B.13 

Intermediate (11) (0.001 mol) and 2,&-dimemyl-4- 
aminobenscotatrile (0.00473 mot) were combined and heated 
io 150° C while stirring for 16 hours. The sampie was 
dissolved in CH ,OH and evaporated onto silica gel (1 g) and 
duied with 1:1 faexanes: CRjOL, 4:1 CHXL;hexanes, and 
ilea! Oi t I 111 ) i bv. JtMJ i Jr iv.tr> ins "n-tv. lv iporated 
and the residue was dried in vacuo for 16 hours at 45" C. lite 
thus obtained was transferred to a 4 roi vial in aiXT and 
the solvent was evaporated. Yielding 0.120 g of 4-[[5- 
bromo-6-[(4-cyano-2,6-d^*methylphenyl)lro.in;o]-2- 
pyrimtdiayl>ao»«)|.'ena>nitate (2S.6%); mp. 277-280* C. 
(comp, 45). 

EXAMPLE B14 

4-[:[54>«3iMi3-4^4-cv3.n()-2,o-d:imetbv.lpbencjxy)-ft-d!ioro- 
24wrirfiidi33yljatJiitK)j-beftyx>riitrile (0.00250 moi) and NH,. 
.l,4^fioxat3e"o.5M (0.015 mol) were heated in a pressure 
vessel at 150* C. for 4 days. The sample was allowed to sit 
at ambient conditions for 2 days. Water was added slowiy to 
the mixture until a precipitate formed, (lie mixture was 
stirred, for 2 hours and filtered. The solid was recrvsta Hated 
from CH,CN to obtain 0.58 § (fraction 1). The filtrate was 
evaporated (fraction 2). Both fractions were combined and 
purified by column chromatography, elttling with (.Ti 2 Cl 2 . 
The resulting residue of the desired fraction was recrystal- 
tized from CH,CN fo yield 0.44 g of 4-[S;4-aniino-5-brofno- 
6^4<-yao<i-2,6-dinieth>vlphenyki>;>')-2-py.rimid(oyl]-amino3 
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tonsonMle (40,5%), The sample was dried at S(f C for 16 
hours at 0.2 mm Hg (comp. Ati). 

EXAMPLE B15 

4-jX5-bromo-4-(4<ysf)o-2/)^imethy!pheooxy)-6-chli)rfi- 
2-pyrimidmyi]iimint>j-be!3?»fiiirifc (O.0Mj66O mol), telrahy- 
drofuran (1. mi), and l-pyraihrlmeethanarnine {(100198 mol) 
were added to a pressure vessel The mixture was .heated a! 
75' C. for 1 6 tours. CHXIj was added, arid the mixture was 3 
washed who water, dried, filtered and the filtrate was. evapo- 
rated. Purification using flash column chromatography elm- 
tog with 1:9 methanokfiiethyiene chloride produced a solid 
which was redissoived in CH 3 CN. RO/djethylelher .1 MM , 
(0.48 ml) was added, and the mixture was cooled at ice. 
Filtration yielded 0.19 g of 4-[[5-broffio-4-(4-eyarto-2,6- 
dtmelbyiphenoxy)-6-{0 .-pyrrolidjftyl)ethylara!.tio]-2.- 
pyriraidinyijaniitioJbertzoniJdk hydrochloride (l;.l ) 
{Slimy, mp. 2«S*~210 8 C. (camp. 47). : 

i XAMPi .l. B16 

')<:• a pressure vessel was added 4-{[5-hrofr»o-4-(4<yarK>- 
2,6-dimetby3phenox.v)'6-ehlort>-2-pyr)tnidinyl)arnj«<»l - 
benaconitrik (0.00064 mol), tetrahydrofuran (3 mi), 
O-meihylhydroaylamine (0,06 g), letrahydrofuran and 
NaOH IN (0.00067 owl). The reaction mixture was stirred 
for 3 days at room temperature, then for !. day at 75° C, for 
i day at 90 s C. and for 2 days at* 11.0* C. To ' ; 
0>methv!hvdroxvlamine (0.60 s) was added tetrahydrofuran 
(4 ml) and NaOH 50% (0.007.19 mol). The liquid was 
decayed into the reaction fiask and tire reaction mixture was 
be3ted at 110* O, for 3 days. The solvent was evaporated. . 
The residue was dissolved in CHXI 2 , washed with a satu- 
rated NaBCO., solution ant} water, dried (Na ; SO i4 ), filtered 
and the solvent was evaporated. The residue was purified by 
column chromatography over silica gel (cittern: COXU 
CH 3 0H 98/2). The pure fractions were collected and me t 
solveat was evaporated. 'Hie residue was crystallized from 
QI3CN, filtered oil: and dried, yielding 0.15 g of 4-[[5- 
brono4(,+ t 1 2 JirtiethUphet o\\ > • 
(ok how rmttnl-' , -pMi k vljanii u<]-lu <ontnkt,^l "t 
up t*-s jvi't. thisimi) » isd ud (ft 2 mti Ms> W ( 
1.6 hours! (comp. 48). 

EXAMPLE B17 

a) -H« Hlhibuimt:<i1 OtkhiiHjIHj^AJUJt't 
'lu v hmon of 1 t el via nil pr pit am i< (0 "1 w' 
OOt S W l) md u ntud < n>i » j^wj ul) Stu. st intu,ioki 
t> M mm „ rp tnd ii~S (i)O(h ml win ul.kd lit 
r(.Mit J f4m)\tyj l .\,isstr>.au<ldkr^ mm ! v. huh pott 
f I diTKihsk h\l hn>moiw tit (! ^ ml 0 mm oh was 
added and the temperature was allowed to rise !o room 
temperature and the reaction was surred lor three, in a 
suj a <. 8 tsk n hui> II li u <) (2 (> nil ^ i ni u w ts added to 
isttet u ( glutton t ( nuf kihUl " piopmti tiv 
(!i"'t thnii.l! 1 ttu» ulmhint (m 1 1) *r.l i!1.iwl to 
tu. Sor *fl nun it wtuvh ru. iwint n4< who tint ot 
t. pent ire re etui Ihh profit ti. was t[c«cd 
Out -fed «,£ it) - ml )1 O ru sjt ipL * 1.01 1.1. utile, 
itt'v o =tpoi tut uu. ^ihea fte! =ind pithed bv flasn s 
eht n tojitph* (.efut )j *rth 0 10 21 <*lt\lteetJk i 
hexanes) to syve a white «did of: 




mp. 195-197° C. (comp. 56). 

b) A suspeusioi) of compound (17) iri 40 ml of N,N- 
dimethyiformamtde was treated with 0.24 g of Nail. The 
effervescent (Mixture was stirred for 90. A solution of 1,4- 
dich!oro-.l ,44-;titanec!)Ofte. irt 1 (t ml N,NHlhnem?h%rmarokle 
was prepared and cooled in an ice- bath. The mixture 
prepared from eoroptmnd (1.7) was transferred to the cold 
solution of !.(me(hyletbyl)-i-propanams.ne and was warmed 
to room temperature with stirring for 42 hours. Another 0,24 
g of NaH was added, the react&m was stirred for 2> days, and 
diluted with ether and poured into ice. Precipitation was 
removed by filtration* The 2 phase nitrate was separated and 
the acidic aqueous fraction was extracted twice more with 
ether. The combined ether fractions were washed with small 
volumes of distilled water and dried. Ifae solvent was 
evaporated and the residue was subjected to silica gel 
column chromatography. Reverse phase prep HJPLC with 
immediate cooling for Syophiiization of the appropriate 
fractions provided 0.07 g of 




(" ^ O: rop. 2?2».23.r C. (comp. 57). 

c) To a flask under argon was added NaH 60% and 
tetrahydrofuran. The reaction was stirred at room tempera- 
ture for 10 min and eoropotmd (1?) added. After stirring for 

1 br ethyl carbonochloridate was added. The reaction mix- 
ture was stirred at room temperature for another 1.6 hrs and 
the solvent evaporated. The residue was partially dissolved 
m dmiethy I sulfoxide and filtered. The filtrate was purified by 
reverse phase chromatography and lyophilized to give 0,47 

2 (.18%) of 
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(cori) p. 58). 

6) A mixture of of 44[5-aajiao-4-{4-cyaao-2,6- 

cij«)eyiyljHau'io:xy)~2-pyr(mi<Hoyij-amir»3bt-nzofli!rile 
(0.00147 moi) in ethanoic acid anhydride (AO ml) and 
2-propanone (10 ml) was stirred at room temperature tor 16 
hours. The mixture was then heated to 55* C, and more 
ethanoic acid anhydride (3 ml) was added. The mixture was 
removed frt>m heat after 3.8 hours and stirred for 6 days at 
room temperature. The sample was concentrated by rosary 
evaporation to a solid. Purification by column chromatog- 
raphy (elttting with 0, 0.5, 1 , 1.5, 2% (10% NH 4 0H in 
(II Oil) m methylene chloride) yielded 




mp. 290-295° C. The solid was dried in vacuo for 16 hours 

at 60" C. (comp. 49). 

LXAMfT.l. BIS 
A mixture: of 4-{[4~(4-eyar!0-2,6-<:iOTielhy!pSse»o,'iy)--5- 
rii.tfO-2^pyrimidiny!janiims3-benxonitrile (0.0005 mo!) in tct- 
fahydroruraa (20 ml) was liydrogenated overnight with Pd/C 
IOC* (0.100 g) as a catalyst. After uptake of l\ s (3 equiv; ? 
0.0015 mol^the catalyst was filtered off and the filtrate was 
concentrated by rotary evaporation and dried in vacuo over 
.16 hoars at 40° C, yielding 0.1.5 g of 4-fi5-amino-4-{4- 
CYano.2,6-dimethYiphenox¥)-2-pyrimidiovl]ami8o] 
benzortitrile (84%); inp. >3MfC. (comp. 50). * " .< 

EXAMPLE B19 
4-[[4-[(2.4 ( 6vtrimethYlphenYl)amino]«S-nifro-2v 
pyrimidwyI}annno)>enajmKile (0.001 mol), Pd/C 10% 
(0.025 g), ethanol (20 ml), and hydrazine (0.030 mol) were > 
combined io form a slurry and stirred at room temperature 
for 16 hours. The solvent was removed by rotary evapora- 
tion. The residue was taken tip in tetrahydrofunm (20 ml) 
and methanol (1 ml). A second portion of hydrazine (0.5 g) 
was added, and the reaction was .stirred for 16 hours at room ! 
temper attire . A third portion of hydrazine (0.5 ml) was added 
and the reaction was stirred for an additional 16 hours as 



room temperature. The sample was concentrated by rotary 
evaporation onto silica gel (1 g) and purified by flash 
chromatography (eluent: 0.5, 1,2% 10% (NH 4 0H in 
a-l.jOI-1} in OLCy. The desired fractions were purified by 
preparatory HPLC to yield 0.24 g of 4-[[5-afliino-4-[(2 5 4,6- 
trimeibylphei)yI)atni(io3-2-pvx«iijdinyl]amino]bei)zo!ntrile 
(70%); nip. 2.24 -225" C. (comp. 51.}. 

i BXAMPf.Ii B20 

Compound (3) (0.001 mol), trimcthy! siianecarboniirilc 
(0.OOJ.2 mol), Pd(PPh,}- : Cl. (0.020 g), Cul (0.010 g) and 
C:F. s COOe/H,(> (3 ml) were combined in a sealed tube and 

* healed !o .1.10* C. for 10 hours. Second portions of the 
catalysis Pd(PPh a ),Cl, (0.020 g) and Cul (0.010 g), and 
a-'jCOOH/IljO (3 ml) were added and the reaction mixture 
was stirred for .10 hours at .11.0" C, The materia! was 

, concentrated by rotary evaporation . The residue was purified 
by preparative reversed-phase HPLC, The desired fractions 
were concentrated and purified by reversed -phase prepara- 
tive HPLC and dried with a stream of N,, then ia vacuo at 
40° C. for If., hours. Yield: 0.011 ss of 4-(X5-ethynyl-4-[(2, 

i 4,6-irimethylphcnyOamino]-2 , '.pyrimidiny!]aminoi 
bett/onitrifc; mp. 165-1.75* C. (comp. 52). 

fcXAMPLfc IC! 

5 Compound (3) (0.000906 tnol), tributylphenyt siasoane 
(0.000906 mol), Pd(PPft 3 ) 4 (0.002718 mol). and i,4-diosarte 
(3 ml) were combined under N.> ia a sealed tube and heated 
to 110° C. for 16 hours. The reaction mixture was cooled and 
concentrated by rotary evaporation. The sample was purified 

5 by Preparatory Reverse Phase HPLC, then dried under Ar 
stream. Drying in vacuo yielded: 0.0845 g of or 4-[[5 -phenyl - 
4-[(2,4 > 6-irjmeth>'lphenyl)aanno]-2-pyrim>dinyl]an3ino3 
bertzonttriie, mp. 209-214° C. (comp. 53). 

ivXA.Mf'i..!:. H2.1 

Compound (3) (O.OOi. mol), tetraethenyl siannane (0.22 
ml), 1,4-dioxane (2 ml) and Pd(PPh a ) 4 (0,1.12 g) were 

; combined In a sealed tube- under Ar. The mixture was stirred 
and heated io .100* C. for .16 hours. More «slr»effienyl 
stannane and Pd(PPh<,) 4 were added. The reaction was 
placed under Ar, stirred and heated. The reaction was 
concentrated by rotary evaporation and purified on prepara- 

1 live HPLC. The material was dried with a N, stream, and 
dried under vacuum for 4 .hours at 60* C. to obtain 0.422 g 
of: 44[5-cthenyi-4-[(2,4,6-lrimei:hy(phcrtyS)ami:oo3-2- 
pvrimidtnvljatmoojhenzooitnie; mp. 237-242* C. teomp. 

. 54). 



EXAMPLE B23 

Compound (3) (0.001.225 mol), Cn.CN (0.001470 mol) 
and N,N-dnriethylforfnamide (2 nil) were combined in a 
sealed lube under Argon, then stirred and heated to 1.60* C, 
for 16 hours, lite residue was purified by column chroma- 
tography (elueat: CHXlj/taexane 1/1, then pure C1LCL). 
The desired fractions were collected and the solvent, was 
evaporated. The residue was triturated under CH.X.L at 
room temperature. The solid was dried (vacuum, 40* C, 24 
hours, yielding 0.0864 g of 
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IABI (.. 3 




C. Pharmacological Example 

i.-XA.Mi J i..£. C.i 

A rapid, sensitive and automated assay procedure was 
used for the it! vitro evaluation of anti-f O V agents. An HIV-l 
transformed T4-celf line, MT-4, which was previously 
shown (Koyatwgi et al. 5 J«f. 7. Cancer, 36, 445-451, 1985) 
to be highly susceptible to and permissive for Hi V infection, 
served as the target eel! line inhibition of the HlV-indueed 
cytopaibic effect was used as the cad point. 'Itte viability of 
both HIV- and mock-infected cells was assessed speewo- 
photometnealty vis the in .situ reduction of 3-{4,5- 
dt«jetltyith!a2o!-2-vI)-2,5-dij>he!}Vitetraxo!iB.rti bromide 
(MIT), flic 50% cytotoxic coocsBtration (CC Vi m /M) was 
defined as the concentration of compound that reduced the 
absorbance of the mock-infected control sample by 50%. 
The percent protection achieved by the compound in HIV- 
infected cells was calculated by the following formula: 




-wherein' (Ul-V'w JS optical density measured with a 
given concentration of the test compound in HIV-infected 
ceils; (OD(-)tr/v is the optical density measured for the 
control untreated HIV-infected cells; (OD <: ) MO(:k is the 
optical density measured for the control untreated mock- 
infecied cells.; all optical density values were determined at 
540 ota. Ilic dose achieving 50% protection according to the 
above formula was defined as the 50% inhibitory concen- 
tration (IC S0 ia fM). The ratio of CC W to IC W was defined 
as ihe selectivity index (SI). The compounds of formula 
(l-A) were t,hif\vn Jo inhibit 1HV-I dTectiviJv Particular 
1C« ; , CC SC and SI values are listed in Table S here iabe low. 
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No. iC V! , (nM) CC sii (»M! 



What is claimed is: 

1. A method of treating subject* suffering froni HIV 
(Human Immunodeficiency Virus) infection comprising 
administering to the subject a therapeutically effective 
amount of a compound of formula: 




in each A independently is N. CH or CR S ; 
•< NH.O.S-.-r NR\ 



- represents a bivalent radical of: formula: 



1, 3 or 4; and ii 



*(a-i) r lhe. 



R 1 is hydrogen; aryl; fornivi; C^alkylcarbonyl; * 
Cj. s alkyl; C x .^alkyloxycarbonyl; C {vS alkyl substituted 
s\jth tornnl, t dkikattnimi, t 3lk\U<YuirK<n\<, 
C, .^alkylcarbonyioxy; C v ,,alky loxyC t .,,idkykarbo« yi 
substituted with C t , 6 a&yi0xycarbonyl; « 
each R- independently is hydroxy, halo, Ci, 5 alkyl option- 
ally substituted' with eyano or '— C('=G)R 6 , 
C 3 .,cycioalkyl, C^alkenyl optionally substituted with 
one or more halogen atoms or eyano, C,. t; alkyoyl 
optionally .substituted with one or more halogen atoms > 
or eyaao, C s „,alkyJoxy, Chalky loxycarbonyl, 
carboxvi, evano, tntro, ammo, mono- or <&«,(,, .alkyl) 
amino, polyb alo rise thy J, polvbaloroeii vlo sy, 
polvhalomethvlthto, St^OVR 1 '. NH---S 

(==='oyr, <:{--=ojR-, nhc(=oih, -aw:>) > 

NUNl'l-. — Nl if <«R\ -» NIOR" or a radical 
of formula: 



ictbylam 



.:ilkyt;yl. 
»eh of said aliphatic group 

■r two substiuietHs indc- 



nyi. 



« is 1. or 2; and 

R* is methyl, amino, n> 
polyhalomeihyk 
L is C...,,a!kyl, C ; ., ft 

t. x -..cydoalUl, wfo.rt.bv c 

may be substituted with o: 

pendently selected from 

CV-jcydoalkyl, 

ittdolyl or isotndolyl, each optionally suSjstrtuted with 
one, two, three or tour stibstttuenis each indepen- 
dently selected from halo, C s , fi alkyi. hydroxy, 
C...j ,.afk>low ^ mi umno eirbi>n\f mtfi itmao 
p o 1 ybalo m e t h y i , pol y halomelbyloxy an d 
C^alkykarbonyf, 

phenyl, pyridittyi, pyr imidiny I, pyrazirtyl or 
pyridazmyl, wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
live substituents each independently selected from 
the substituents dettned in R"; or 
L is : -~X-~R 3 wherein 

R* is phenyl pyridirryi, pyritnidinyl, pyra«itry! or 
pyridaztnyi, wherein each of said aromatic rings may 
opt ionaiiy be substituted wish one, two, three, four or 
live substituents each independently selected from 
the substituents dettned in R 2 ; and 

X a — NR 1 — , — Nil™- Nil — , — N™N — . --<:>--, 

< <,-.-.-.-.< >)••-, <HOi( -S , St— O) or 

.....s^O}, 

Q represents hydrogen, C^slkyl, halo, polyhaioC^alkyl 
or NR 4 S*; and 

R' 1 and R 5 are each independently selected from 
hydrogen, .hydroxy, C,. ; ,alkyl, C.j. , 2 alkyloxy, 
C,.,, a Ik v 1 c at bo it yl, ( * , . , a i.k y I o x yc a rb on y 1 , a ry 1 . 
amino, mono- or di(€j.j JalkVlJaroino, mono- or di(C t , 
j.;atkyl)3.niinocarbonyl wherein each of the aforemen- 
tioned Cs. r ..alkyi groups may optionally and each indi- 
vidualiv be substituted with one or two suterituents 
each "independent lv selected from hydroxy. 
C, «alkvloxy. hvdroxvC, ^alkvloxy, carboxvl, 
C. ^alkvloxycarbonyl, cvano, amitjo, imiao. tnotto- or 
d t ( O , . t> a ikvl ) a m i n o , p o lvhal o trt ethyl, 
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poh'haiomethyloxv, poMiafomeibyiltvio, 

S(=0).,R'\ ---'--WI-----Sf===0).'.R'\ 0<=O)R'\ 

.~C<^NH)R\ aryl and lick or 

R' ; and R* taken together may form pyrrolidinyl, 5 
piperi&ittyl, morpbofinyl, or mono- or (ji(C 4 . 4J ;iikyi) 
aminoC.y .,alkyiidene; 

Y represents hydroxy, halo. C 3 .-,eydoalkyl, C^-alkenyl 
optionally substituted with one or more halogen atoms, 
C%. 6 afkynyl optionally substituted with one or more xu 
halogen atoms, C^alkvl substituted with cvano or 

C(=0)R\ C.^aikyloxy, C;..,,alkyfoxyearbonyl, 

carboxyl. cyano, nitro, amino, mono- or dite^aikyi) 
amino, polvhalomethvl, polvbalomctbvloxy, 
polyhabinetbvlthio, --S(— Oi„H", --NH--S : " 

(~ 0). : R\ 0=™0)R\ «~NIKW»H, <.W)) 

NHNt'L NHCC**<>)R\ <:(^NII)R" or aryl: 

aryi is phenyl or phenyl substituted with one, two, three, 
four or five substituents each independentlv selected „„ 
front halo. C.,„aiky5, C^eycloaikyl C^alkyloxy, * 
cyano. nitro, polyhaloC^aikyl and polyhaioC,., 
salkyioxy; 

Het is an aliphatic or aromatic heterocyclic radical; said 

pyrrohdinyl, piperiduiyl, bomopipcridtnyi, piperaitinyl, 
morpholinyi. tetrahydrofuranyl and tetrahydrothieny} 
wherein each of said aliphatic heterocyclic radical may 
optionally be substituted with an oxo group; and said 
aromatic heterocyclic radical is selected from pyrrolyl, J0 
fiiranyl, thienyl, pyridioyl, pyrinmlmyl, pyraanyl and 
pyrida/inyl whereto each of said aromatic heterocyclic 
radical may optionally be substituted with hvdroxv. 

2. The method of claim 1. whereto R 1 is hydrogen, aryl, 
forravl, O^alkylearbonyl, Cj, a aikyi, O wi .itlkyioxycarbofiyl, 35 
CV 6 alkyi substituted with fonxtyl, C,. s alkylearbonyl. or 

C, . 6 alkyloxycart>onyl . 

3. A method of treating non-micieoside reverse tran- 
scriptase inhibitor resistant HIV infection in a subject in 
need thereof comprising administering to the subject an 40 
effective amount of a compound having the formula: 




,t N-<.>\)de. an addition salt, it t vtereocriumcjHv w«rau lL 
lomithi-reif.wh^an 

b =.tr .c~(K~")o.i.. -b'= repa^-ins ,i tiivaU.nl radical of ,, 
formula: 
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q is 0, 1 , 2; or where possible q is 3 or 4; 

R* is hydrogen; aryl, :fo«»yl; Cj. s alkylcarfeo«yl; 
Chalky): C,. rt a)kyk>xycarbo«yl; C^alkyl substituted 
with lormyi, C { -alfcv.fcarbonvl, t..< c .afkyloxvcarbonyi, 
C^alkykatcwnyloxy; C. ^.ftytoxyf^^atkytorbonyl 
substituted with C, „«alky loxyearbonyl; 

dimetbyiaminocaroonyl, C. M ,alkyl substituted with 

dimeUiylammc«arboayl, C^aScenyi substituted with 
cyano, or C.. (; a!kyetyl substituted with cyano; 
each R 2 independently is hydroxy, halo, Cj.^alkyl option- 
ally substituted" with cyano or > -lq=0)R* > 
C,.- f cycloalfcyL <:u. ft a!ke«yl optionally substituted with 
one or more halogen atoms or cyano, C^alfcyny} 
optionally substituted with one or more halogen atoms 
or cyano. C^alkyloxy, C^alkyloxyearbonyl, 
carboxyl, cyano, nitro, amino, mono- or dtfC^alkyl) 
amino, polvhaiomethvl. polvtaalomethvloxv, 

po!vh;dovneihyhhio. Si-OVR 1 '.' NH----S 

t—0>.,if, — 0)R\ NIK OiH. .-a—O) 

NHNH,, t<na—OW\ C(=NH)R S or a radio) 

of formula: 




wherein each A independently is N. CM or CR"; 
B is NH, O, S or NR <; ; 
p is 1 or 2; arid 

R 6 is methyl, amino, mono- or dirnetttyiamkto or 
polyhalornethyl; 
L is C,.;, s alkyl. C ; . ^aikenyl, O-.^aikyny!, 
t,x vVvloiJUl n!ii.,i ! ;v tdvh oi Mid ibphaitt gjotm 
may be substituted with one or two substiuietrts inde- 
pendently selected from 
C^eyeloalkyl, 

ittdolyl or isomdolyl, each optionally substituted wife 

one. two, three or four substituents each indepen- 
dently selected from hate, C;. fl a!kyi, hydroxy, 
C 3 . s alkyioxy, cyano, aminocarbonyl, nitro, ammo, 
p o 1 y b a 1 o m e t h y 1, polyhalornethyl ox y a n d 
Cj.salkyfcarbOEjyl, 

phenyl, pyridinyl, pyrimrdiny!, pyraKtttyl or 
pyridaztnyi, wherein each of said aromatic rinp may 
optionally be substituted with one, two, three, four or 
five subsutuents each independently selected from 
the snbstitttents defined in R"; or 
L is X wtietciti 

R 3 is phenyl, pyridinyl, pyrimidktyl, pyrazinyl or 
pyrrda/inyi, wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
tive sitbsittuents each independently selected from 
the stibstituents defined in R"; and 

X ir, NR. 1 , - -NH Ni! , N====N O , 

(,:{^tn , c:moh , & ~--s(^o) or 

SC^O'i, : 

Q represents hvdro£«en. Cj.^aikvi, halo, polv.haloC,. s afkvf 
or --NR Ii R^; and 

R" and R ;: are each indepencienrty selected from 
hydrogen, hydroxy, C.. sc alkyl } ' C^j.alkylosy, 
C^.^alkylcarbonyl, C^^alkyloxycatbonyl, aryl, 
amino, mono- or di(C,'j.j;alkyi)smino, rnortcs- or di{€,. 
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-~C{«OiKBN!*,. — NHCff-v-OiS 

.{ ' and it" taken together 
piperidifiyl, morpholinyl, < 
arnifioC<., 1 3ikvlidene; 



1 form pyrrolidinyl, , 
■oo- or ii:ic,., ; >ikyi) ' 



Y represents hydroxy, halo, C^cyctoalkyi, C^alkenyl 
optionally substituted with one or more halogen atoms. 
C M alkynyl optionally substituted with one or snore- 3 
halogen atoms. Chalky! substituted with cyano or 
-~Cf=*0)Il' s , Cj. f . alky Soxy, C , , s aiky !o xyatrbotryl, 
c&rboxyi, cyano, nitro, amino, mono- or di(C;...-,alkyl) 
amino, poiyhalornethyl, pofyhalometbyloxy, 
polyuaJomcthytsfno, — S(^= 0),.R-",'~~NH— S ' ' : 

0)..R-\ — 0)i'C, — NHC(~* 0)H. —C(— Oj 
N'HNfl ; . -NfK:(=**0)R-\ — *X— NH)R" or aryi; 
aryi is phenyl or phenyl substituted with one, two, three, 
few or five substituetsts each independently selected .. 
from halo, C,.«alkyl. C 9 .,cycloaikyl. C^alkytay, " 
cyatio, nitro, pulyhaloO^alkyl and polyhaloC,. 
salkyloxy; 

Bet is an aliphatic or aromatic heterocyclic radical; said 
aliphatic heterocyclic radical is selected from ; 
pynohdinyl , piperidi ayl, homopiperidinyi. piperaxiayl, 
morpholm y ! , t.e tr ahy drofii ra oyf a nd te trahydrothien y ! 
whereto each of said aliphatic heterocyclic radical may 
optionally be substituted wish an oxo group; and said 
aromatic heterocyclic radical is selected from pyrrolyl, : 
furanyl. thienyi, pyridiuyl, pyriraklinyl, pyradnyi and 
pyrida«invf wherein each of said aromatic heterocyclic 
radical may optionally be substituted with hydroxy. 
4. A method of treating nou-nucleoside reverse tran- 
scriptase inhibitor resistant HiV-.t infection in a subject in 
need thereof comprising administering to the subject an 
effective amount, of a compound having the formula; 




a stereochemical ly 



represents a bivalent radical t 



r a * ,-oit.-< :t t •>,?}; 

[ i.s 0, 1, 2; or where possible q is 3 or 4; 

K x is hydrogen; aryi; formyl; C x .^alky lcarlxwy I; 
Chalky 1; C,. s 8lkyloxyc-arlxwyi; CY ft alkyl substituted 
with fbrtnyl, C^lkylcarbonyl, C,^alkyloxycarbonyl, 
Cj . s aiky lea rbo ny loxy; C,.«a iky lo xyCj , 6 alky k-arbony ! 
substitutes with O. salkvkMcvcarfoonvl; 

dims thy larttintjcarbotiyf, 'c^aikyi* substituted with 

diixtcthylaminocarbonyl, C^alkenyl substituted with 
cyano, or C.,, fi a!kyoyi substiusted with cyano; 
:aeb ft- independently is hydroxy, halo, <..',. f .alkyl option- 
ally substituted with cyano or C{— 0}R B , 

Cvjcyeloalkyl, C s , 8 alkenyl optionally substituted with 
one or mote halogen atoms or cyano, Cj^slkynyl 
optionally substituted with one or more halogen atoms 
or cyano. Chalky loxy, 
carboxyi, cyano. nitro. amim 
amino, polyhalomethvl. polyhalon 
pofvhaiomcthyfthio. — St^O), R*,'_NH-S 

i^oy.X'. -a^O)k\ NM(r(=o)H. c< o> 

NBNH-., NHC{-0)R\ C(==NH)R S or a radical 

of formula; 



<alkvk»xvca rb o by 3 , 

-"ordI«: v ,aikyi) 
' lethvloxv, 



wherein each A independentlv is N, CH or CR*; 
B is Nil, (>, S or NU" : 

p is 1 or 2; and 

R ft is methyl, amino, otoao- or ditnetbykmitio or 
polyhalomethvl; 
!.. is CV^alkyl, C^^atkenyl, C,. (0 aikynyl, 
C^-cycloaikyl, whereby each of said aliphatic group 

may be substituted with one or two snbstituenSs inde- 
pendently selected from 
C 5 .,eycioaSkyl, 

iodoiyl or tsomdolyl, each optionally substituted with 
one. two. three or four stibsfiiuenis each .indepen- 
dently selected front halo, C^alkyl, hydroxy, 
t. j ,-alkyJoxv. evano. aratnocarbonv!, Hiiro, ammo, 
polyhaiomethyi, p o lybalomeihyloxy and 
C , .^alky lea r boo yl, 

phenyl, pyridioyl. pyrimidtnyl, pyrazixty! or 
pyridajtinyi, wherein each of said aromaik rings roav 
optionally be substituted with one, two. three, four or 
live substituents each independently selected from 
the subsiituents denned in fV"; or 
L is X R'' wherein 

R 3 is phenyl, pyridinyi, pyrisnidifiyl, pyrazinyl or 
pyridazinyl. wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
b\L si "^siitutot^ i.u,h indt.pt tiikniK s.kticd 
the sttbsfiments defined in R'; and 



X NR' , 

----<. \-—t)i --, 
— S( — r"Jj„ — , 
Or,pr,^ms.iv~l)o,> 
or — -NR R in.i 
K* and R- ate e 
hydrogen, byd: 



■ Xfl Ml 
••< IfOH , 



....<).... 



tt,C\ ,,ilULhaii>,p.)ljhak.C 
eh uxfe pest dentlv selected 
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t dk* saiboot t t!k' h\ <.ub<>!\I «t\l 
i n mi mon » i r J t ( Iky 1 1 itmtw, rt n > or dm , 
jsalfcvitaHimocarboiivt wiierem each ol the aloremeiv 
fi< tiLii t ilk' I »yx ijj.s rrnv i pii ullv irtd e u.b irii 
Viduallv be substituted with one or two sitbstituems s 
each independent ev selected Irons hydroxy. 
(,, ...alkvloxv. hvdroxvc, .aUeytoxv, carboxvi. 
i. aiUhwsnborui vyirtn nwio umm nun of 
d t ( ( ; , , a 1 k v I ) am i a o . p o 1 v h a 1 o in e t h v i . 
poivhaloinethvioxy. poivhaiomethvlthio. s(i 
~Si~ki 1> _\f|- M -o^ i: _( (— ojp 

MS< t— V)H <,(—<, )\U\U \Wk—<AR 

<i— \ih\l ml ndlkt ir 
U' and U s taken together rnav fcorm pvrrohtliovl. 
pipendiny!, morphohnvL or mono- ot dt((.-, -j-aikyi) *» 
armnoC, .aSkvlktaie; 
\ rtptv suits Imlmv h'k i xtiskwik'sj, (. Al »!Uol 
opiiomiilv siibstihHeti with one or more halogen atoms, 
u .vaikvflvl optionally sij.bstii.vt ted with one or more 
halogen atoms. C,.*aikvl substituted wxtb cvano or " 

l {=U)L t iA'l o ( i Kvt< .rhos\i 
v ik t,\ uw ut< -httjuo, U) im or di(v iSku) 
ammo, p o I v h a k > ■ m e t h v ! » p o 1 v halo ra e i h v ks x v , 
pJxh>U>i,ih\}th)<.> M <> s R NU S 
(. DiK <{ U>ir \tl( ( (.011 i< ()) " 
M1MH VHK—OjR < (,— WhH o 
trv! i piumd n phtiy! subtt ttitcd with one tv>o Eh s<, 
bum ii\L MJKUtuetiis ivh stidepuidealh sU>sted 
rroro halo. t..\ s alkvl. c. ,-cveloaikvi, C, «alkvIoxv. „. 
cvano, minx polvbstot . ,alkvl and polvbaloC, 
(•aliivloxv; 

Ikt is in si ph Ik u itirnitK haerwUis rubs 4 sud 

dphitc h te o<.sk' t fidit 1 s stkettd irom 
pvrrolfdinvk pipefidinvl. homopipcridrnvk pipctsziovju j< 
nufpholi n 1, h\ b\dr^lwm\i md kinh\dr ib <. t\l 

optionaiiv ix; s«bstt!itted vwih an oxo group; .iad said 
i <. Twin. htttKn.\^ln. i !k \\ is stltcitd !)um p\n<(h 1 
tiidfi>l tiiicixl p«.iid!ni }(.f«iidii^l tnw, )fiU ,i»J , 
p\tida/nnl^htr>.m <sh oi >ud «ottnlu. btti l 
iidviim \ iptiiifi lh <><■ Mibstiiifttil \w<l> h\Jr w 
5 \ ai^ih ! >t tcvitfji -jbj. . n sui <,c)!U f(» 

(Human immunodefacieocv Vaus^ inteciton comprising 
•i.s^t uiv' (o tbi. Mit 'ui r iht.ripi.iiui. ilk dluiiu 4 

jntiu ti il t et npwnd . t foirmift 




a N-oxkIsv an addiUot! sah. a quatcraaiv araiiK ot a steie- 
ocfaemicaOv isomeric lona thereoi:. wherein 

-b v(R X b- (\pa-ui<s i hi Ut-ul j,. Kit oi 

iorrasjia: 

< Ei a < k < tf Si M 
s t it < ui t it > 

Ui \ ! il t if - » 

N (1( < i> \ Ul ^ + 
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\ ' ti <. A Vtf \ 



\ ' < S vti 'ti 

q s ft ' cimUh po^bk q is ^ o 4 

is hvdocti ml tornnl, I jlk^kwlx^J 
.aikvi v tk\lo \virixtivl, i , t ilkv' sul stiluitd 
with fornni <. , r Ik 1 It rbun!, < , 11 \h \u ub 
L-. ,.a!kYii.4ibou"i K *.■> ( alk\i s I'kNLdibinvl 
su bst.it oied wttn (.:. .aikvlosvcartxifivk 

54 is v ik umikvafb>mvS ( olio r JauKthil) 
atatoocatbo t\t < i.k\S substui td \ i-vano, \m\ 
socarbotivi or mono- or ai(oiethv3taiTiinocai'ix>nvl. 

.-altem I ^ui sttiuti. 1 w «h ^ mo m <. dksti\ 1 <>uh- 
stiitHed wiiti cvano; 

each R* itiatpt. iJvtih ts !nd (\\ iik ( v ik^l opuo )- 
al3v siittstitutcd witli cvano or — U^OIR-. 
t. 1U1,< >! i a I «pt omih - tl si mtw! with 

one ot not, haloat-u atoms o ^ x < iik\ii^l 
optionash '-ui s mt^d \«. sh irn. ^ iti m. b-dt Bets itoms 
or cvano (. , k\l^\%, t" ,ilk\l;\\i ubnivl, 
<.id o\v\ v\ jio, ii 1 1 4 in 10, n in v did lk\l) 
ammo. polvhalorneihvL polvaalomeihvJoxv. 

pibb.foiKlh Jthfo M <> s - IV \ll «> 

(— 0> k ( t— 0)R" \ll< t—uM C(—0> 
MlNil Mid-niR C(— \tnR xdtiJa-.) 
oi: iormula: 

('■:) 

x> 

wherein each A mdepesdentiv Is N, CH or CR*; 
B is \U O.Sof NR"; 

R- is methvl aroios), motio- or djmet.hvi.aiTii.no or 
polvhsloroctliyl; 
i is 0. :fi a!kyl, C : . . .: 3 ikonyi, C s ... f0 a tkytiyL 
i.\ -iCvcloalkyl, whereby each of said aliphatic group 
mav be sttt«tiHiicd with one- or two substitKestts indc- 
pendeijtlv selected from 
C> .cvcloalkyl, 

Midoivl Of tsojndolyk each opiiottally substituted with 
one. iwo, three or tbus: tjiibstiiuents each hidepeti- 
denilv selected from halo. Chalky i, hydroxy, 
Co .-alkyloxy, cyaiKt, aminocarhonyl, nitro. amino, 
p o 1 v n a 1 o tn ethyl, p o 1 y h a 1 o m ethyl ox y a n d 
O, s atkytearbony!, 

pbcnvl. pyridittyi, pyr iraidhiy 1, pyrazinyl or 
pvridaztnyl, wherein each of said aromatic rings may 
optionally be substituted with one, two, three, four or 
tfve sisbstitiictits each imdcperxkntiy selected from 
the sabstiEuents defined in R'"; or 
\ - — \— \V wherein 

R" ts pnenyl, pyriditiyk pyrimidtfiyl. pyxszinyl or 
pvndazinyi, wherein each of said aromatic rings may 
optiooally be substiiitted with one, two, three, four or 
five siibstiEuents each ifidepeEidctttiy selected from 
tlw stibstiftieiits delked in R 5 ; and 

\ s \R ! , »-NH NH»». N«*N , O - 

1 (--••; )i -. (15011 , S -.S|-U) or 

— Sf 

Q represents hvdroijeri, C, «s!kvl halo, s»lyhalo(.\ ^alkyl 
or — NRV; and 
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R" and R'' are- each independently selected from 
hydrogen, hydroxy, 0,.,.,,-ilkyC C,. ^alkyioxy, 
CV t ,aikvleart>ouvli C,.< ,slkvl"ox vcatbonyl." arvi. 
amino, mono- ordt(C j . r .8lkyl)amjjK), mono- ordi{C t . 
iz3lkyi);iminocartx»ayi wherein each of the a foremen- 5 
tioncd C KV;5 alkyJ groups may optionally and each hxli- 
viduafly be substitutes! wiih one or two subsiituents 
each independently selected from hydroxy, 
C x Iky lo xy, hydro x yC , . alkylo xy, c arbo sy 1 , 

d i(C , " 6 a Ik y ! ) a mi no . ' p 0 1 y h a i o m e t h y i , 

polvhakmiethyloxY, twlyfaaloraeihyltttio, 

S<==0)..R*. -----NH"---St===0).'.R'\ CX^-.0)R\ 

— nikWo)is, — a— c»niinh„ ~~nik\--o)k'\ 

■<:'<=N : !r)R' ; , aryl awl He<; or ' s? 
R* and R s taken together may form pyrrolidinyl, 
pipendwyt roorpfaolictyl, szkIo or 1x1000- or 
!i((C,.;;,;ilkyl)amif)oC.' J _, ! alkyiidene; 
Y reprcscots hydroxy, halo. € 3 . 7 eyeloalkyl, C^-aikenyl 
optionally substituted with woe or more halogen atoms, Jj 
C^aikynyl optionally sabslimted with one or more 
halogen atoms, C^atkvl substituted with eyaoo or 
€(^<>)R\ C,. fl a!kyk>xy, C.. s alkyloxycarbonyl, 
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carboxyi, eyatto, nitro, amino, mono- or dj(C v ^a!kyl) 
amino, p o i y h a 1 o t n e t h . y i , p < 5 1 y h a 1 o m e t h y I o s y , 
polvhalometnyltlno, — S(=k>),.R*, ~NK--S 
t 0>.R\ — C<= 0)YC. — NHC(=0)H. C{ ••••<); 

NUNi L, NIK.'^Ottt*, ( '(— NIi).R' N or aryl; 

aryl is phenyl or phenyl substituted with one, two. three, 
four or five snbstituents each independently selected 
from halo, Cj.^alkyl, C s . t cycloaikyi, C, . s alkyioxy, 
eyano, nitro, po!yhaIoC,_ s aikyl and polyftaki 
e v «alkylox>«; 

Ret is an aliphatic or aromatic heterocyclic radical; said 
aliphatic heterocyclic radical is selected from 
pyrrolidinyl, piperidinyl, hotnopiperidinyi, piperazinyl. 
roorpholinyl, tetrahydro&irartyl and letrahydrcAriienyl 
wherein each of said aliphatic heterocyclic radical may 
optionally be substituted with an oxo group; and said 
aromaik heterocydk radical is selected from pyrrolyi, 
inranyl, ihtenyl, pyridmyl, pyrirnidinyl, pyrazinyl and 
pyridazioyl wherein each of said aromatic heterocyclic 
radical may optionally be substituted with hydroxy. 



